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FOREWORD 


This technical training manual addresses the operation and troubleshooting of the 
ProScan model PSLD40 and RCA model LDR300. The principles of operation and 
troubleshooting techniques presented in this manual can be applied to all laser disc 
players. 


NOTE: This manual is intended to be used as a servicing aid and is not intended to 
replace the service data. Servica data for these instruments contain specific informa- 
tion on parts, safety, and alignment procedures. Service data should be consulted 
before performing any service. 


Safety Information Caution 


Safety information is contained in the appropriate RCA or ProScan Service Data. 
All product safety requirements and testing must be completed prior to returning the 
instrument to the consumer. Servicers who defeat safety features or fail to perform 
safety checks may be liable for any resulting damages, and may expose themselves 
and others to possible injury. 


CAUTION; The laser diode emits invisible infrared radiation, which is dangerous to 
the eyes. When servicing the laser disc player do not look directly into the laser lens. 


NOTE: All integrated circuits and many other semiconductors are electrostatically 
sensitive and require special handling techniques. 


Prepared by 
Thomson Consumer Electronics, Inc. 


Technical Training First Edition 9043 - First Printing 
600 N. Sherman Drive Copyright 1990 by Thomson Consumer Electronics, Inc. 
Indianapolis. Indiana 46201 Trademark(s) Registered Marca(s) Registrada(s) 
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Fig. f - ProScan PSLD40 





Fig. 2 - RCA LDR300 
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INTRODUCTION 


The ProScan PSLD40 and the RCA LDR300 can be 
grouped into a new category of laser disc player. This 
category is called multi players, these players have the 
ability of playing all available laser disc formats. The 
advantage of a multi player is the elimination of separate 
components to play video discs and compact audio 
discs. This advantage alone saves space and greatly sim- 
plifies connecting the laser disc player to the audio video 
system. 


Both the RCA and ProScan disc players implement new 
features not previously found in laser disc players. One 
of these features is a one bit digital to analog converter. 
The new design generates less noise in the conversion 
process when compared to multi-bit converters. 


The PSLD40 has an additional feature of dual side play- 
back. This enables the PLSD40 to play both sides of a 
laser disc without having to remove the disc from the 
player. This allows remote control selection of informa- 
tion from either side of a laser disc. 


Features 


Some additional features of the PSLD40 and the 
LDR300 are. 


On-Screen Programming 

Displays the operating status of the player on the televi- 
sion screen, and on the front of the unit. Plus, video 
prompts are used to assist the operator in programming 
the players features. 


Direct Access Play 

Instantly accesses any point on a disc for playback. The 
player searches for that point and resumes normal play- 
back from that point forward. 


Memory Repeat 

On the operator’s command, memorizes a location on a 
disc. The player will then search for that point and 
resume playback. 


Still Frame 
On CLV (Constant Linear Velocity) formatted discs the 
laser disc player can still pause on one frame of video. 
Because there is no physical contact between the pickup 
of the player and the disc, this pause can be held 
indefinitely. 


Intro Scan 

Plays the first 8 seconds of each chapter or track on a 
disc. This gives a preview of all the material recorded on 
the disc. 


Random Playback 

Plays chapters or tracks of a disc in a random order. 
This allows familiar disc to be played back in a unfamil- 
lar order. 


Auto Program Editing 

Automatically calculates the length of songs, or tracks 
on a disc that will fit in order, on each side of a tape. 
Stores the time into memory and uses this information 
to place the laser disc player in pause mode, when one 
side of the tape is full. This greatly simplifies dubbing 
from laser disc to tape. 


Compu Program Editing 

Determines the length of the songs, or tracks on a disc. 
Then resequences the songs or tracks.to fit the maximum 
amount of material on each side of a tape. The laser disc 
player then plays them back in that order for recording 
onto a tape. In this mode the laser disc player will auto- 
matically go into pause mode when one side of the tape 
is full. 


Videolink™ Remote Compatibility 
Permits RCA stereo monitor-receivers with Videolink™ 
remote control to command the laser disc player. 
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LASER DISC OVERVIEW 


In the reproduction of video and audio signals, the laser 
disc format has definite advantages over the tape and LP 
records. In video reproduction the laser disc can 
reproduce up to 425 lines of horizontal resolution, out 
performing broadcast, cable, and video tape formats. 
Audio reproduction with the laser disc player provides 
the clearest, and cleanest audio available for home use. 


In the laser disc system a laser beam is focused on the 
surface of a rotating disc. The disc has a series of bumps 
(commonly called pits) etched spirally from the inside 
edge to the outside edge of its surface. Information is 
stored on the disc by varying the length of these pits. To 
detect this information the laser disc player monitors the 
level of light that is reflected from the discs surface back 
into the optics of the laser disc player. For example, if 
the laser beam strikes a flat surface on the disc, all of the 
beam is reflected back into the optics of the player. In 
comparison, if the beam strikes a bump (or pit) on the 
disc surface some of the light is reflected away from the 
optics reducing the amount of laser light entering the 
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BEAM STRIKING PIT 


optics. The laser light that is not reflected away from the 
optics is canceled by the laser light being transmitted by 
the laser assembly. This cancellation is caused by the 
height of the bump above the disc surface. This height is 
1/4 wavelength, when the laser beam strikes the bump 
it’s phase is shifted by 180 degrees (See Fig 3). When the 
phase shifted reflected signal strikes the transmitted 
laser light the two signals cancel out, further reducing 
the amount of laser light being reflected back into the 
optics of the laser disc player. 


The light that is reflected back into the optics of the 
player varies in amplitude as the beam strikes the differ- 
ent surfaces of the disc. This varying light is separated 
from the transmitted light by the optics of the laser 
assembly. Once separated the reflected light is applied to 
a sensor that converts the varying levels into a electrical 
signal. This electrical signal is called the RF signal. The 
frequency of the RF signal is related to the length of the 
pits (See Fig 4). The RF signal is then passed into the 
signal processing stages where it is demodulated. 
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Fig. 3 - Pit Detection 
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Fig. 4 - RF Signal 


The processing and demodulation of the RF signal 
depends on the type of information recorded on the disc. 
For example, to process an RF signal that carries video 
information, the signal must be FM demodulated. A RF 
signal that contains a digital audio signal must go 
through processing to convert it back to a analog signal. 


Video Disc 


In the video disc format, the video information and the 
analog audio information are independently FM modu- 
lated and recorded on the disc. A digital audio signal 
can also be added to some discs. This digital audio sig- 
nal is optional, and is not included on all discs. When 
included on a disc it is multiplexed with the FM modu- 
lated signals for recording on the disc. 


The frequency spectrum for the different signals rec- 
orded on a video disc is shown in fig 5. The video infor- 
mation is FM modulated with a center frequency of 8.5 
MHz and a deviation of +/- 1.7 MHz. Unlike VCR for- 
mat the video disc format does not separate the chroma 
information from luminance information for recording. 
This reduces the processing involved to play the signal 
back and provides a clearer picture. The two analog 
audio channels are FM modulated at 2.3 MHz for chan- 
nel | and 2.8 MHz for channel 2. Both the analog audio 
channels have a deviation of +/- 100 KHZ. The digital 
audio information occupies the 0 to 2 MHz region of the 
spectrum. 


A block diagram of the laser disc record process is 
shown in fig 6. The video and analog audio information 
are independently FM modulated. Once modulated the 
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Fig. 6 - LD Record Process 
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Fig. 5 - Frequency Spectrum of LD Player 
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three FM signals (video, CH] audio, CH2 audio) are 
applied to mixer | where they are combined. The output 
of mixer | is then applied to mixer 2. Mixer 2 is only 
used on laser discs that include digital audio. The pur- 
pose of mixer 2 is to combine the FM modulated analog 
signals with digital audio. Before this occurs the digital 
audio signal must be produced by converting an analog 
audio signal to a digital signal. The process for doing 
this is the same procedure used in the manufacturing of 
compact discs and will be covered in the digital audio 
section of this manual. 


The output of mixer 2 is a composite signal that includes 
the FM signals with digital audio. This composite signal 
then is amplitude limited and applied to an optical mod- 
ulator. The optical modulator takes the limited compos- 
ite signal and uses it to control the on/off operation of a 
laser. 


This laser cuts the pits (or bumps) on a multi layer glass 
disc. This glass disc is treated to have a layer of photo 
resist on the surface of it. The laser beam strikes this 
layer exposing it. The glass disc is rotated by a spindle 
motor, while the laser is pulled from the center of the 
disc to the outside edge. This creates a long track of 
exposed portions of photo resist running from the center 
to the outside edge of the disc. When exposing is com- 
pleted the photoresist layer is developed to reveal the 
pits caused by the laser exposure. The disc then has a 
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layer of nickel deposited on it to make the master disc. 
The master disc is the mold from which the reproduced 
disc are made. 


In the exposing of the master disc, it is very important 
that the manufacturing environment is free of dust. The 
reason for this is due to the size of the information rec- 
orded on the disc. With the average bump diameter of .4 
micro meters and the spacing between the tracks of 1.67 
micro meters, a speck of dust can cover large areas of 
information. If a large number of dust particles are pres- 
ent in the mastering process the disc could even be ren- 
dered unplayable. 


The speed in which the disc is rotated, and the rate the 
laser is pulled across the disc surface, is determined by 
the format of the disc. Video laser disc come in three for- 
mats; CAV (Constant Angular Velocity), CLV (Con- 
stant Linear Velocity), and CAA (Constant Angular 
Acceleration). These three formats can be recorded on 
either a 8” disc or a 12” disc. 


In the CAV format the disc is rotated at a constant 1800 
RPM. The video information is laid out so each rotation 
of the disc consists of one frame, or two fields. In this 
format the horizontal blanking and sync pulses are 
aligned into two narrow strips radially across the disc 
(See Fig 7). 
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Fig. 7 - LD Format 
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Fig. 8 - Philips Code Location 


In the CAV format each frame is assigned a number 
from 1 to 54000, plus separate numbers called chapter 
numbers can also be encoded on the disc. These num- 
bers can be used to find a location on the disc, or to find 
the start of a segment of video. In the CAV format the 
maximum playing time is 30 minutes per side. 


In the CLV format a constant velocity is maintained 
between the data on the disc and the pickup assembly. 
To keep the velocity constant the rotation speed of the 
disc must decrease as the pickup moves outward. This 
allows more information to be stored in the outer tracks 
of the disc than can be stored in the inner tracks. In the 
CLV format the center of the disc produces one frame of 
video per revolution and has a rotation speed of 1800 
RPM. The outside edge of the disc will have three 
frames of video per rotation and has a rotation speed of 
600 RPM. The advantage of the CLV format is that it 
stores twice as much information as the CAV format. 
CLV formatted discs can store up to | hour of video per 
side. This allows complete films to be stored on one disc. 
The disadvantage of CLV formatted discs is that special 
effects cannot be easily done. This is because of the 
varying amount of information stored in one revolution 
of the disc. 


10 


CAA format disc addresses one problem that seriously 
affected the quality of the picture of a CLV disc. This 
problem was interference between adjacent tracks of 
video. This interference appeared as a vertical line that 
floats through the picture. The cause of the interference 
is imperfections in the disc (disc warping, incorrect cen- 
tering, or uneven track-to-track spacing). These imper- 
fection can be great enough to allow the laser beam to 
strike the horizontal sync pulse of the adjacent track, 
resulting in the interference. To correct this problem the 
CAA formatted disc is recorded in many sections, each 
section is at one constant speed. As the information 
moves away from the center of the disc the speed in 
which the sections are recorded is reduced. When play- 
ing a CAA disc the laser disc player plays a section of 
the disc at one speed, then increments to the next lower 
speed to play the next section. This is unlike CLV 
formatted discs, in which the speed slows gradually as 
the pickup moves away from the center of the disc. The 
advantage of slowing the speed in increments is that the 
video tracks of the same speed can be lined up to pre- 
vent sync tip interference. CAA discs are often referred 
to as CLV discs because of there 1 hour playing time. 
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The laser disc player has the capability of identifying 
locations of the information on a disc. There are three 
methods for identifying the information on a disc. The 
first method is to number the boundaries of the informa- 
tion on a disc, similar to chapter numbers in a book. 
These numbers are even referred to as chapter numbers, 
and are usually indexed on the jacket of the disc. The 
next method is to number each frame of video on a disc. 
This number is called the frame number and is only used 
on CAV discs. The last method is to indicate the elapsed 
time from the start of the disc. This time is recorded on 
the disc in the same fashion as frame numbers. This 
method is used for identifying locations on the CLV disc 
and CAA discs. 


In all three methods of identifying the information on a 
video disc, every field of video must have data giving the 
location of that field on the disc. This information is 
located in the Philips code of the vertical sync interval 
(see fig 8). During playback, this information is read 
from the disc and sent to the system control micropro- 
cessor for display and special effect functions. Along 
with the location data the Philips code also contains sta- 
tus information. Status information is data recorded on 
the disc to tell the laser disc player the size of the disc, if 
digital audio is present on the disc, and if noise reduc- 
tion is used on the analog audio. 
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Digital Audio 


In the video disc format, the digital audio is processed in 
the same manor as the digital audio recorded on a com- 
pact disc. This allows the same circuitry to be used in 
both the laser disc player as in the compact disc player. 
The block diagram for the record process of digital 
audio is shown in fig 9. 


In the record process, the first step is to convert the ana- 
log audio signal to a digital signal. To do this a analog 
signal is first applied to a low pass filter. This low pass 
filter has a cutoff frequency of 20 KHz to keep higher 
frequencies from causing interference in the digital con- 
version stages. After Low Pass Filtering the analog sig- 
nal is applied to the Analog to Digital converter. 


This converter samples the analog audio signal at 44 
KHz rate (double the audio frequency) and assigns a 16 
bit digital word for each sample. This processing is done 
for each channel of audio. After conversion the 16 bit 
codes for each channel are multiplexed together. The 
output of the multiplexer is a string of 16 bit words 
alternating from the left to right audio channel. This 
string of alternating data is applied to the CIRC (Cross 
Interleave Reed Solomon Code) stage. This stage is for 
correcting data drop outs in the play mode. The CIRC is 
a digital data correcting code that corrects for errors in 
two ways: 


CONTROL SYNC 
DATA DATA 


MULTIPLEXER MULTIPLEXING 8 n MULTIPLEXING 
STAGE STAGE FOURTEEN STAGE 
1 2 3 
MODULATION 


Fig. 9 - CD Record Process 
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Fig. 10 - CD Format 


A. The first method corrects for random errors of miss- 
ing bits of data. This type of error is usually a random 
one or two bits of missing data. To correct for this extra 
bits of data are inserted into data groups. These bits are 
either 1’s or 0’s and called parity bits. Whether a | or a0 
is added to the data depends on the amount of 1’s or 0’s 
in the data stream. For example if all the 1’s in a data 
stream add up to a even number, the parity bit would be 
a 0. If all the 1‘s in a data stream add up to a odd 
number, the parity bit would be a 1. In the playback 
process the parity bits are read and compared to the 
data stream to determine if data is missing. 


B. The second method of error correction is for burst 
errors. Bursts errors are groups of missing data, usually 
caused by scratches or finger prints on the disc surface. 
To prevent this type of error from making the disc 
unplayable, adjoining bits of data are separated when 
recorded on the disc. By recording adjoining symbols in 
places remote from each other, the risk of losing consec- 
utive bits of data can be reduced. This process is called 


interleaving and is very similar to shuffling a deck of 
cards in a predetermined order. Naturally, if the data is 
shuffled in record, it must be unshuffled in the same 
order when played back. 


After interleaving, the CIRC stage divides the data into 
groups of 8 bits. These 8 bit groupings (named symbols) 
are then applied to a second multiplexer stage. This mul- 
tiplexer takes the data and groups it into frames of 32 
symbols. To separate the frames, an 8 bit control word is 
added to the start of each frame. This control symbol (8 
bits) is only one piece of a larger control word that is 
spread out over 98 frames of data. The control word ini- 
tially informs the system how many tracks are included 
on the disc, and how long the disc can play. This infor- 
mation is referred to as the table of contents, and must 
be read before the disc will actually start playing. 


WorldRadioHistory 


QO 


To read the complete control word, the player must read 
98 frames of information. Each frame of information is 
read and stored into memory until the complete word is 
stored. The time it takes for the laser disc player to read 
the 98 frames is approximately 13.3 mSec. Once the con- 
trol word is read and stored into memory the remaining 
control words on the disc are used to keep the memory 
updated. 


Once the control word is added, the data is now sent to 
an eight-to-fourteen bit modulator. The EFM (Eight-to- 
Fourteen Modulator) breaks the frame into eight bit 
symbols. The symbols are then assigned a fourteen bit 


code to indicate their value. With eight bits of data there- 


are only 256 possible combinations. By using a 14 bit 
code the number of possible combinations increases to 
16,384. By having this many possible codes to chose 
from, codes can be chosen to meet some specifications. 


1. One of these specifications is that a code cannot have 
more than 10 consecutive 1’s or 0’s. If there are more 
than 10 consecutive bits of the same data, the laser 
disc player will have problems tracking and decoding 
the information. 


2. The second specification is that the difference 
between codes used must be great enough that if one 
bit of data is missing, a different usable code could 
not be created. 


Once 14 bit codes are chosen they are assigned to an 8 
bit code for the conversion process. After conversion, 3 
bits are added to separate 14 bit codes from each other. 
This 1s done to prevent 10 consecutive bits of data being 
created when the 14 bit words are added together. These 
bits are named merging bits. 


The final stage of the encoding process is the addition of 
the sync signal by the third a multiplexer. The sync sig- 
nal is a 24 bit code added to the start of each frame of 
data. The sync signal tell the player the start of each 
frame of data. Once the sync signal is added to the com- 
posite signal it is applied to a optical modulator, for 
recording on a compact disc. When recording on a video 
disc, the composite signal 1s added to the FM modulated 
analog signals, and then recorded on the disc. 


The CD composite signal is shown is fig 10. In the figure 
one frame of information is made up of 588 bits, this 
includes the sync and the control data. The disc shown 
in fig 10 1s a example of the format of a compact disc. In 
the compact disc format the speed varies from 500 RPM 


on the inside tracks, to 200 RPM on the outside tracks 
of the disc. In the compact disc format, the frames of 
data are recorded on the disc very similar to the CLV 
format laser disc. 


The Laser Disc Player 


For a laser disc player to receive and decode the infor- 
mation recorded on a disc it must be able to; 


1. Keep the laser beam focus on the laser disc as it 
rotates. 


2. Keep the laser centered on the row of pits as as it spi- 
rals outward on the disc. 


3. Maintain a constant rotational speed, that can be 
varied with the different formats of laser discs. 


A block diagram of a basic laser disc player is shown in 
fig 11. The pickup assembly is responsible for retrieving 
the reflected laser light. The reflected laser light 1s con- 
verted to a RF signal and applied to the signal process- 
ing stages. The pickup assembly also generates the error 
signals. These error signals are applied to the different 
servo loops to keep the laser focussed and tracking cor- 
rectly throughout the disc. 


Focus Servo 

The focus error signal is the most important error signal 
for the operation of the laser disc player. Without proper 
focus of the laser beam on the disc surface data cannot 
be retrieved. The focus error signal is applied to the 
focus servo. The focus servo develops a drive signal for 
pickup assembly. The drive signal is applied to the focus 
coil which moves a lens in the optics of the pickup. 
When this lens is moved up and down the focal point of 
the laser beam is varied, allowing the pickup assembly to 
keep the laser beam focused on the disc. 


Tracking Servo 

The tracking error signal is used to keep the laser beam 
following the track of information on the disc as it spi- 
rals outward. An error signal 1s generated in the pickup 
assembly. This signal is applied to the tracking servo. 
Like the focus servo, the tracking servo uses this error 
signal to develope a correction signal. This correction 
signal is then applied to the pickup assembly, where it is 
used to drive the tracking coil. Unlike the focus coil the 
tracking coil moves the lens side to side. This side to side 
movement keeps the laser beam centered on the track of 
information as it moves spirals outward. 


WorldRadioHistory 










ima ttt aie aati: | 


DISC PICKUP 
ASSEMBLY 


I 
Dp ] 


SPINOLE 
MOTOR 


FG 
SENSOR 







SUOER 
MOTOR 


PROG OOOOSOOS SESS SSSSSSE E8045 


Beeeeaea eee eeeaeaeaoaoaonano 


RETURN 


ANALOG AUDIO 
PROCESSING 


TRACKING SERVO 


SLIOER MOTOR 


VIDEO 
OUT 


AUDIO 
OUT 


FOCUS 
LOCK 


SYSTEM = 
CONTROL 





PICKUP 
FOR REV 


<P>rVM—O FT 


Fig. 11 - Laser Disc Player 


Slider Servo 

The slider servo can be thought of as a extension of the 
tracking servo. Since the tracks of a laser disc continu- 
ally spiral outward, there is some point at which the 
tracking servo is at the end of its operating range. The 
slider servo monitors the movement of the tracking lens, 
then moves the complete pickup assembly to keep the 
tracking lens within its operating range. The slider servo 
monitors the DC level on the return line of the tracking 
coil. When this level exceeds a threshold voltage the 
complete pickup assembly is moved. By doing this the 
tracking servo is operating in the center of its range, 
allowing it to have more correction range. The slider 
servo also moves the pickup assembly forward and back- 
ward during the search and scan modes. This command 
comes from the system control through the tracking 
servo. 
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Time Base Servo 

The time base servo has two functions in the laser disc 
player. The first of these functions is to maintain the 
spindle motor at the correct speed as it plays a disc. The 
second function is to correct for errors in the timing of 
the video signal. These timing errors can be seen on the 
television screen as horizontal Jitter. 


To control the spindle motor speed on a video disc, the 
TBS (Time Base Servo) compares a horizontal sync 
pulse (supplied from the video section) with a master 
clock. The phase difference between the 2 signals is then 
used to develop an error signal. The error signal is used 
in two areas of the laser disc player. First the error signal 
is used to develop the spindle motor drive. To do this the 
low frequency component of the signal is used. The error 
signal is also sent to the video processing stage. 
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The high frequency component of the error signal is 
used to correct for horizontal jitter in the video signal. 


When playing a audio compact disc the laser disc player 
cannot use the horizontal sync signal from the video sec- 
tion. In this case the laser disc player uses a error signal 
generated in the digital audio processing section. This 
error signal is developed from the sync signal that is rec- 
orded at the start of each digital audio frame. This sync 
signal is compared to a master clock in the digital pro- 
cessing IC and a error voltage is generated from the dif- 
ference of the 2 signals. This error signal is then sent to 
the TBS section for generation of the spindle motor cor- 
rection signal. 


In order for the TBS to operate, it requires a input from 
either the digital audio section, or the video processing 
section. These signals are generated from the data rec- 
orded on the laser disc. If the spindle motor is not rotat- 
ing near the correct speed information cannot be read 
from the disc. To get the spindle motor rotating close to 
the correct speed, FG pulses are generated from a sensor 
mounted on the spindle motor. The TBS section uses 
these pulses to get the spindle motor running at a prede- 
termined speed. At this speed the pickup assembly is 
able to read the data from the laser disc. Once the data 1s 
read from the disc the TBS section switches over to the 
error signal generated in the signal processing sections. 


System Control 

The system control section 1s responsible for the overall 
operation of the laser disc player. It receives the front 
panel commands from the operator, and relays that 
information to the appropriate section. It also receives 
the data from the disc to tell it the chapter number, 
frame number, and the elapsed time. This data is then 
used for the special effect functions, and the displayed 
on the front of the laser disc player. 


The most important function of the system control sec- 
tion is to control the operation of the servo sections of 
the laser disc player. In most laser disc players the focus 
servo is the first servo that is energized. Once the focus 
servo is focused it sends a focus lock command to the 
system control. The system control then starts the spin- 
dle motor rotating, and allows the tracking servo to lock 
onto the track of data. 


During the time the spindle motor is rotating FG pulses 
are monitored. When the predetermined speed is 
reached, the system control section switches the TBS 
over to monitor horizontal sync or digital audio sync. 
This order of operation is varied with the different laser 
disc players, but every laser disc player must have a start 
up sequence to operate. 


Video Processing 

The video processing section receives the RF signal from 
the pickup assembly and demodulates it. Once demodu- 
lated, horizontal sync pulses are sent to the TBS section 
for spindle speed correction. The video processing sec- 
tion also receives a input from the TBS section, to correct 
for horizontal jitter that is too high of a frequency for 
the spindle motor to correct for. The output from the 
video processing section can be sent to either a RF mod- 
ulator or to a character generator, depending on the 
laser disc player. 


Analog Audio Processing 

The analog audio section receives the RF signal from the 
pickup assembly. It then separates the two RF carriers 
for the right and left channel and demodulates them sep- 
arately. Once demodulated, the night and left audio sig- 
nal is then applied to a audio switch. This switch is 
controlled by the system control micro and determine if 
digital audio or analog audio is sent to the audio output 
jacks and the RF modulator. 


Digital Audio Processing 

The digital audio section receives the RF signal and 
decodes it. Because this signal is not FM modulated it 
must be processed differently than the analog signals. 
One of the major differences is establishing the logic 
levels of the signal being applied. After this is done the 
signal is then sent through the error correction stages. 
Following error correction the digital signal is converted 
from a 14 bit word to a 8 bit word. Then the last process 
is to convert it back to the original analog signal. 


The digital audio section must also send a error signal to 
the TBS section to keep the spindle motor operating at 
the correct speed. This error signal is only used when the 
player is playing a compact audio disc. If the digital 
audio signal is from a video disc the TBS section uses 
the horizontal sync from the video processing stages to 
control the spindle motor speed. 
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The service position and board location for the LDR300 
is shown is fig 12. To put the player into the service posi- 
tion the top cover and the disc tray must be removed. At 
this point the back cover of the player is loosened to 
allow the RF modulator, audio, and video jacks to be 
released. The screws holding the main circuit board can 
now be removed allowing the circuit board to be stood 
on end. This service position allows access to both sides 
of the main circuit board while keeping the laser disc 
player fully operational. 


The block diagram of the LDR300 is shown in fig 13. 
The circuits of the LDR300 can be divided into 4 circuit 
areas, mechanism, system control, servo, and signal 
processing. 





Mechanism 


The mechanism of the LDR300 uses one motor to per- 
form 3 functions. These functions are: 


1. Move the disc tray in and out to let the operator a 
place a disc onto the tray. 


2. Once the tray is moved back into the machine, the 
tray is lowered and the disc is clamped onto the spin- 
dle motor. 


3. After the loading sequence is completed, the loading 
motor is then used to drive the tilt mechanism. 


In the LDR300 the drive to the tilt loading motor is sup- 
plied from a motor drive IC. This drive IC receives 3 
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Fig. 13 - LDR300 Block Diagram 
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inputs from the system control microprocessor. The 
these inputs are CW, CCW, and slow. The CW and 
CCW inputs control the rotation direction of the spindle 
motor. The slow input is a high logic level during load- 
ing and unloading to increase the speed of the motor. 
The logic level is then pulled low to slow the speed of the 
motor. This is done when the loading motor is used to 
operate the tilt mechanism. 


The position of the mechanism is monitored by the 
mechanism state switch. This switch sends different 
logic levels to the mechanical control micro as the load- 
ing motor moves the mechanism through its different 
positions. 


System Control 


The system control section consists of a mode control 
microprocessor, and a mechanical control microproces- 
sor. The mode control microprocessor performs the fol- 
lowing, functions; 


1. Decodes the function input keys and the remote con- 
trol input signal, then sends commands to the 
mechanical control micro. 


2. Controls the information displayed on the front 
panel, and the television on-screen display. 


3. Monitors the communications of the mechanical con- 
trol micro. If a communication problem occurs, the 
mode control microprocessor initializes a system 
reset. 


The mechanical control microprocessor receives com- 
mands from the mode control micro, and sends control 
signals to the appropriate sections. The mechanical 
micro also receives data from the different circuit areas 
to determine the status of the player. 


After a disc is completely loaded the mechanical control 
micro tells the focus servo to search for focus. If focus is 
not achieved, the mechanical control micro then moves 
the laser assembly inward to a position determined by 
the slider position switch, and once again looks for a 
focus condition. The position of the laser assembly when 
focus lock 1s achieved, tells the mechanical microproces- 
sor whether a compact audio disc, or a laser disc is in the 
machine. 


The mechanical control microprocessor then communi- 
cates the type of disc to the different sections of the disc 
player. This must be done to properly process the RF 
signal read from the disc. After this information is pro- 


cessed the mechanical control microprocessor then starts 
the spindle motor rotating to its predetermined speed. 
This speed 1s monitored by the FG pulses sent to the 
mechanical control microprocessor. The micro not only 
monitors the frequency of the pulses but also monitors 
the amount of time it takes the spindle motor to reach its 
predetermined speed. The microprocessor uses the time 
information to determine what size of video disc is being 
played (8” or 12”). During spindle rotation the tracking 
servo is enabled, and the laser assembly is moved to the 
inside tracks of the disc. Once the laser disc player as 
gone through this sequence of events it enters the play 
mode. This sequence is done every time a disc is loaded 
into the machine. If a problem occurs somewhere in this 
sequence, the mechanical control micro processor will 
place the player in the stop mode. 


Note; The system control section of the LDR300 has a 
built in test mode. This test mode allows the servicer to 
manually step through the different operations to get the 
player to the play mode. This greatly simplifies the trou- 
bleshooting of the laser disc player. See appendix A of 
this manual for the operation of the test mode. 


Servo 


The LDR300 laser disc player uses 5 servo sections to 
provide the correct control of the focus, tracking, and 
spindle rotation. 


The focus servo is the first servo in operation after a disc 
is loaded into the laser disc player. The first step the 
focus servo must takes is to find the initial focus point. 
A search action is started by the mechanical control 
microprocessor when the laser diode is turned on. When 
searching, the focus servo generates a ramp voltage that 
is used to drive the focus coil in the laser assembly. The 
focus coil moves a lens in the laser assembly up and 
down with the ramp voltage. This varies the focal point 
of the laser beam throughout its range of movement. An 
error signal is then generated by monitoring the reflected 
laser light as it strikes the opto electrical converter. 


The opto electrical converters main sensor section is 
divided into four sections (see fig 14). These 4 sections 
are paired together and the output of the 2 pairs is 
applied to a comparator. If the distance from the disc to 
the laser assembly is too far, the error voltage is positive. 
If the distance is too close the error voltage is negative, 
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Fig. 14 - Focus Error 


and at optimum focal distance the error voltage is zero. 
With the ramp voltage varying the focal distance, the 
focus error voltage is also varying. The circuitry in the 
focus section monitors the focus error, and stops the 
ramp generator when the error voltage is zero. At this 
point the focus servo is in the locked or closed loop 
mode. The error signal is now used to keep the focus dis- 
tance at optimum. A focus lock signal is sent to the sys- 
tem control microprocessor to inform it that focus lock 
has been achieved. 


The tracking servo keeps the laser beam following the 
track of information as it spirals around the disc. The 
single laser beam is spilt into 3 beams in the optics of the 
pickup assembly. These 3 beam are shifted so the lead 
beam is slightly right of the center beam, and the rear 
beam is slightly left of the center beam (see fig 15). The 
lens in the optics of the laser assembly that splits the 
beam and controls the stagger of the beams is called the 
grating lens. The 3 beams are sent to the disc and the 
reflected signals are monitored. The center beam is used 
for focus and data retrieval, and the outside beams are 
used to control the tracking system. As in the focus sys- 
tem, the reflected signal from the 2 outside beams are 
detected by 2 separate sensors on the optical electrical 
converter IC. The outputs from the sensors are then 
applied to different inputs of a comparator. If the beams 


deviate to the right side of the row of pits, the error volt- 
age is then positive. If the deviation is to the left side the 
error voltage is then negative, and for optimum beam 
landing the error voltage is zero. This error voltage is 
sent to the tracking servo. In the tracking servo, the error 
voltage is processed and used to develop the drive to the 
tracking coil. When drive is applied to the tracking coil a 
lens is moved from side to side in the laser assembly. 
This lens 1s the same lens that is moved in the focus 
operation, and by moving it side to side the beam land- 
ing point on the disc moves side to side. The tracking 
servo then assures that the center beam is striking the 
row of pits in the center. 


The slider servo works in conjunction with the tracking 
servo. The lens in the laser assembly does not have 
enough range to track the row of pits as it spirals out- 
ward. The slider servo moves the complete pickup 
assembly outward to keep the tracking servo operating 
within its range. The slider servo monitors the DC level 
on the tracking coil. The higher the DC level the closer 
the tracking coil is to the end of its operating range. 
When this level exceeds a level determined by the cir- 
cuitry in the slider servo, a drive signal is sent to the 
slider motor to move the pickup assembly. By moving 
the pickup assembly the slider servo keeps the tracking 
servo operating within its range. 
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The TBC (Time Base Correction) servo controls the 
rotational speed of the spindle motor. After focus lock is 
obtained the mechanical control microprocessor starts 
the spindle motor rotating. FG pulses are generated by a 
FG sensor and sent to the TBC servo and the mechani- 
cal control microprocessor. The TBC servo uses the FG 
pulses for a reference in the spin up sequence of the 
spindle motor. When the the FG pulses reach a fre- 
quency of 1600 RPM the TBC servo uses the horizontal 
sync from the video section. The mechanical control 
microprocessor times the amount of time it takes the FG 
pulses to reach 1600 RPM. This information is used 
determine what size of laser disc is in the machine (8” or 
12’). If the spindle motor takes too much time to reach 
its predetermined speed, the mechanical control micro- 
processor then will put the player into the stop mode. 
Once the spindle motor is up to speed, the TBC section 
stops monitoring the FG pulses and starts monitoring 
horizontal sync pulses. The phase of the horizontal sync 
pulses are then compared to a reference signal generated 
in the TBC servo. The difference in phase between the 2 
signals is used to generate a error signal. This is one of 
the error signals used by the TBC servo to provide time 
base correction. The other error signal is generated by 
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comparing the chroma burst signal to a second reference 
signal developed in the TBC servo. This burst error sig- 
nal is sent to the video processing section for color phase 
correction. The burst error signal is also added to the 
horizontal error signal to make a composite time base 
correction signal. This composite correction signal is 
then used for speed correction of the spindle motor and 
time base error processing in the video processing 
section. 


When a compact audio disc is played, an error signal is 
supplied from the digital audio section. This error signal 
replaces the error signal generated from the video pro- 
cessing section, and is only used to develop the drive for 
the spindle motor. In the LDR300 the spindle motor is 
driven by a PWM signal that is developed from either 
the CD error signal or the video error signal. 


The tilt servo is used to keep a 90 degree angle between 
the disc and the laser beam. If the angle between the 
laser beam and the disc is less than, or more than 90 
degrees cross talk may result, or skipping may occur. 
The tilt angle is monitored by a sensor mounted on the 


ear 


3. ERROR VOLTAGE NEGATIVE 





ERROR VOLTAGE 


Fig. 15 - Tracking Error 
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pickup assembly. This sensor consist of a IR transmitter, 
and 2 IR receivers mounted besides the transmitter. If 
no warp is present, the reflected signal from the trans- 
mitter to both the receivers is equal. If the disc is warped 
the reflected signals to the receivers will be different 
depending on the direction of the warp. The outputs 
from the two receivers are summed together, and sup- 
plied to the tilt servo. The tilt servo provides some error 
signal processing, and sends the error signal to the 
mechanical control microprocessor. The mechanical 
control processor then uses this error signal to develop a 
drive signal for the tilt loading motor. The mechanical 
control microprocessor also checks the location of the 
pickup on the disc before sending drive to the tilt load- 
ing motor. The tilt sensor is mounted beside the lens on 
the pickup assembly. On the outside edges of a disc, the 
tilt sensor may be past the edge of the disc and provide 
improper information. The mechanical microprocessor 
then monitors the location of the pickup on the disc, and 
shuts the tilt servo off before the edge of the disc is 
reached. 


Signal Processing 


The signal processing stages receive a RF signal from the 
pickup assembly. The RF signal is constructed by sum- 
ming the opto/electrical IC’s 4 center sensors. These are 
the same sensors used by the focus servo to generate a 
focus error. The output level of the RF signal from the 
opto/electrical IC is approximately 500mV. This signal 
is then applied to the 3 signal processing sections in the 
LDR300. 


The video processing section receives the RF signal and 
demodulates it. After demodulation the video signal 


goes through drop out compensation, time base error 
compensation, and chroma phase compensation. After 
compensation the video signal is sent to the OSD (On- 
Screen Display) IC. The output from the OSD IC is then 
sent to the CH3/4 RF modulator and video out jacks on 
the rear of the unit. The time base and chroma phase 
corrections are accomplished by correction signals sup- 
plied from the TBC servo section. To generate the cor- 
rection signals the TBC servo receives horizontal sync 
pulses, and a chroma burst signal from the video pro- 
cessing section. 


The analog audio processing stage receives the RF signal 
from the pickup assembly, and runs it through a band 
pass filter. This filter separates the right channel and left 
channel audio carriers from the RF signal. These signal 
are demodulated and applied to the audio switch. 


The RF signal is also applied to the digital audio pro- 
cessing section. In the digital processing section the RF 
signal is sent through separate filtering for the different 
types of disc that contain digital audio information 
(Laser discs and compact audio discs). After filtering, 
the RF signal is converted to a binary signal, and sent 
for decoding . The output from the decoder is a pulse 
width modulated signal (1 bit D/A) that is converted to 
analog audio. The analog audio signal is sent to the 
audio switch. The audio switch determines whether the 
analog audio signal, or the digital audio signal is applied 
to the RF modulator and audio output jacks. When 
playing a compact audio disc the digital audio section 
must send a error signal to the TBC servo to control the 
spindle motor speed. This signal is not needed when 
playing a laser video disc, because the video processing 
spindle loop is controlling the speed of the spindle 
motor. 
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OVERVIEW PSLD40 


The service position and board locations for the 
PSLD40 is shown in fig 16. To put the unit into the ser- 
vice position the top cover and the disc tray must be 
removed. After the tray is removed a jumper must be 
installed to defeat the disc tray position switch. This 
switch is located behind the disc door on the mechanism 
(see service data for installation procedure). Once this is 
done remove the screws holding the audio processing 
circuit board and fold the board down. With the audio 
circuit board folded down the screws holding the main 
circuit board can be removed. After the screws holding 
the main circuit board are removed, the boards can be 
lifted and placed into the service position. This service 
position allows both sides of the circuit board to be ser- 
viced while keeping the player fully operational. 


The block diagram for the PSLD40 is shown in fig 17. 
Notice the block diagram for the PSLD40 is very similar 
to the block diagram of the LDR300. The major differ- 
ences between the 2 disc players is the extra circuitry 





required to operate the alpha-turn mechanism. This 
mechanism is used by the PSLD40 to play both sides of 
a laser disc without removing the disc from the player. 
Like the LDR300 the PSLD40 can be divided into four 
circuit areas; mechanism, system control, servo, and sig- 
nal processing. 


Mechanism 


The alpha-turn mechanism is the main reason for the 
circuitry differences between the LDR300 and the 
PSLD40 (Fig 18). With the alpha-turn mechanism the 
PSLD40 plays side A of a laser disc in the same fashion 
as the LDR300. At the end of side A instead of stopping 
and ejecting the disc, the PSLD40 moves the pickup 
assembly into the inversion mechanism. The inversion 
mechanism then rolls the pickup assembly over and 
resumes playback of side B. This operation allows both 
sides of a laser disc to be played without operator 
assistance. 


Fig. 17 - PSLD40 Block Diagram 
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Fig. 18 - Alpha-Turn Mechanism 


The operation of the alpha-turn mechanism is in 2 sepa- 
rate stages. The first stage is to perform the pickup 
inversion. The inversion process is done at the end of 
side A playback. Instead of the slider motor stopping at 
the end of the disc, it continues to pull the pickup 
assembly towards the inversion mechanism. The pickup 
assembly is guided towards the inversion mechanism by 
carriage shaft A and is loaded on to the inversion 
mechanism by the guide shaft (see fig 19). 


In the inversion mechanism the slider motor continues 
to drive engaging the inversion drive gear. This gear is 
powered by the slider motor and provides drive to the 
inversion mechanism. The inversion mechanism now 
rolls the pickup assembly over aligning its guide shaft 
with carriage shaft B. At this point the slider drive gear 
is engaged with the side B drive track. This will pull the 
pickup assembly off of the inversion mechanism and 
onto carriage shaft B. The slider motor continues driving 
until it 1s stopped by the side B inside switch. The sec- 
ond step of the rotation process is done before focus is 
attempted on side B. This step is to reclamp the disc 
onto the spindle motor. The reason for reclamping is 
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that in the manufacturing of a laser disc, each side of the 
disc 1s made separately then glued together. The hole in 
the center of the disc is cut before the 2 sides of the disc 
are glued together. When the hole is cut it 1s centered on 
each side as close to the center of the disc as possible. 
Due to manufacturing tolerances, the hole for each side 
of the disc may not be in the same location. When 
loaded into the player the disc is clamped using side A. 
If the player were to play side B without reclamping the 
disc, side B may have too much eccentricity causing a 
loss of color in the playback video. To prevent this, the 
PSLD40 uses a dual- centering clamper to reclamp the 
disc for each side. To clamp side A of the disc, after the 
mechanism loads the disc, the clamper is lowered to its 
first level. At the first level hub-A is used to center the 
disc (See Fig 20). When the pickup assembly is inverted, 
the clamper mechanism is lowered even closer to the 
disc. This causes the centering hud-A to retract and 
releases the centering hub-B. Hub-B then literally shifts 
the disc position to recenter it, using the side B hole. 
Whenever a side change is perform, the mechanism lifts 
the clamper assembly from the disc and then lowers it 
back onto the disc reclamping it. 
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Fig. 19 - Alpha-Turn Mechanism 


The mechanism of the PSLD40 uses a horizontal and a 
vertical loading motor to load and unload a disc. The 
horizontal motor is responsible for the movement of the 
disc tray in and out. The vertical motor lifts and lowers 
the disc onto the spindle motor, plus drives the clamping 
operation. The position of the mechanism is monitored 
by the mechanism state switch. The mechanism state 
switch sends different logic levels to the mechanical con- 
trol microprocessor as the mechanism cycles through its 
operations. 


System Control 


The system control section of the PSLD40 is very similar 
to the system control section in the LDR300. The major 
differences of the system control section in the PSLD40 
1S; 

1. The control of 2 loading motors 

2. Control of the height servo 


3. Control of the Alpha-turn mechanism 


After a disc is loaded and clamped onto the spindle 
motor, the mechanical control microprocessor enables 
the height servo. This is done to move the pickup assem- 
bly within the operating range of the focus servo. The 
height servo pulls the laser assembly away from the disc 
during side changes and loading operations. Once the 
pickup assembly is moved within range of the focus 
servo, the mechanical control microprocessor looks for a 
focus lock condition. As in the LDR300, if a focus lock 
is not obtained at the first location, the pickup assembly 
is moved inward, and focus is attempted again. The 
pickup position where focus lock 1s obtained tells the 
mechanical control microprocessor what type of disc is 
in the machine (laser disc, or compact audio disc). The 
position of the pickup assembly is monitored by the 
pickup position switches, and the data from the switches 
is sent to the system control microprocessor. Once a 
focus lock is achieved the mechanical control micropro- 
cessor starts the spindle motor rotating, and monitors 
the FG pulses being returned from the spindle motor. As 
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Fig. 20 - Dual Centering Clamper 


in the LDR300, the time in which the spindle motor 
takes to reach its predetermined speed is monitored by 
the mechanical control microprocessor. This is used 
when playing laser discs to determine the size of the disc 
in the machine (8” or 12”). As the spindle motor is rotat- 
ing up to speed the tracking servo is enabled, and the 
slider motor moves the pickup assembly to the starting 
tracks and begins normal playback. In the PSLD40 
when one side of a disc is completed, the height servo 
pulls the laser assembly away from the disc to its lowest 
position. The slider motor is then used to move the 
pickup assembly into the inversion mechanism, and onto 
the side B of the disc. Once on side B the height servo 
moves the laser assembly within focus servo range, and 
the focus servo is activated. Once a focus lock is 
obtained the spindle motor is started rotating, but 
because the laser assembly it now inverted the motor is 
rotated in the opposite direction. As in side A playback, 
after the spindle motor reaches its predetermined speed 
the tracking servo loop is closed and normal playback is 
resumed. 
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Note; The system control section of the PSLD40 has a 
built in test mode. This test mode allows the servicer to 
manually step through the different operations to get the 
player to the play mode. This greatly simplifies the trou- 
bleshooting of the laser disc player. See appendix A of 
this manual for the operation of the test mode. 


Servo 


The PSLD40 laser disc player uses 6 servo sections to 
provide control of focus, tracking, and spindle rotation. 
The operation of some of these servos is identical to the 
LDR300. For this reason the following discussion only 
addresses the operation of the sections that are not cov- 
ered in the LDR300 servo explanation. 


The height servo is used to keep the focus servo within 
its operating range when the pickup is in its inverted 
position (side B playback). When the pickup assembly is 
on side B, the distance from the disc to the focus lens 
can be quite different than on side A. The height servo 
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then adjusts the height of the pickup assembly to keep 
the focus lens in its optimum operating distance. When 
the laser disc player is first turned on, the height servo 
moves the pickup assembly down to the lowest point for 
the loading operation. It then motors upward for 
approximately 1.7 seconds to get the focus assembly 
within operating range for a focus lock. Once focus lock 
is achieved the height servo monitors the DC level on the 
focus coil return line and to minimizes any DC offsets. 
Two height switches are used to limit the upper and 
lower travel of the laser assembly. A separate motor is 
used to drive the height mechanism in the pickup 
assembly. 


The tilt servo in the PSLD40 is different than the 
LDR300 because of the alpha-turn mechanism. How- 
ever, The method of developing the error signal to oper- 


ate the tilt servo is the same. The differences are in 
mechanism to change the tilt angle. In the PSLD40 the 
tilt servo has a separate motor. The drive for the motor 
comes from the tilt servo and not from the mechanical 
control microprocessor. 


The TBC servo drive circuitry is changed to allow the 
drive to the spindle motor to be reversed. The overall 
operation is the same as the LDR300. 


Signal Circuits 
The signal circuits in the PSLD40 are the same as the 
LDR300. 
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SERVICE PROCEDURES 


The first step in servicing either the LDR300 or the 
PSLD40 is to determine the section of the disc player 
that is not functioning. This can be done by going 
through the operations of the player. For example; 


1. If the player does not power up when the power but- 
ton is pressed 


A. Check operation of the power supply 
B. Check the operation of the system control section 
(Pg. 29). 
2. If the player powers up, but disc tray does not move 
when open button 1s pressed. 
A. Check mechanism for jamming or broken pieces. 
B. Check the operation of the system control section 
(Pg. 29). 
3. If the player loads the disc and then ejects the disc. 


A. Confirm the mechanism is completing its loading 
operation. 


B. Check the operation of the servo section (Pg. 34) 


4. If the player loads and plays a disc normally, and 
then starts to skip. 


A. Check the operation of servo section (Pg. 34) 
5. If the player goes into the play mode and does not 
produce a picture. 


A. Check the operation of the signal processing sec- 
tion (Pg. 50) 


B. Check operation of the servo section (Pg. 34). 
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. If the player plays a disc normally, but produces a 


poor picture (video dropouts, tearing, etc.) 


A. Check the operation of the signal processing sec- 
tion (Pg. 50). 


B. Check operation of the servo section (Pg. 34). 


. If the player has a black and white picture but no 


color 


A. Check the operation of the signal processing sec- 
tion (Pg. 50). 


B. Check the operation of the servo section (Pg. 34). 


. If the player has a good picture but no analog audio 


A. Check operation of the signal processing section 
(Pg. 50) 


. If the player has good analog audio but no digital 


audio. 


A. Verify the presents of digital audio on the test 
disc. 


B. Check the operation signal processing section 
(Pg. 50). 
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SYSTEM CONTROL SECTION 


LDR300 


The system control section controls every function of the 
laser disc player. In the LDR300 the system control sec- 
tion consist of a mode control microprocessor, and a 
mechanical control microprocessor (See Fig 21). 


The mode control microprocessor in the LDR300 is 
powered on the instant the AC power cord is plugged in. 
This allows it to monitor the function keys and the 
remote receiver. When the power on command is 
received, the front panel microprocessor turns the power 
supply on. This supplies power to the other circuit areas 
of the laser disc player. The mode control microproces- 
sor then decodes the function keys, and the remote 
receiver data, and sends control information to the 
mechanical control microprocessor. This communica- 
tion between the 2 microprocessors is done on 4 data 
lines. These 4 data lines are shake, X SCK, SO, and SI. 






PICKUP 
POSITION 





SCK1, SO1, $1! 


The shake line is pin 45 of IC11 and is the request for 
data, from both microprocessors. X SCK is pin 40 of IC 
11, and is a clock used to time the data transfer. The SO 
(pin 42) and the SI (pin 41) lines transfer the data 
between the 2 microprocessors. The mode control micro- 
processor also controls the reset operation of the other 
sections in the laser disc player. 


The mechanical control microprocessor controls the 
operation of the different sections in the laser disc 
player. It decodes the information sent from the mode 
control microprocessor, and gives the proper commands 
to different sections of the laser disc player. It also 
receives data from the different sections and performs 
the required steps with the data. 


After the power up, the mechanical control microproces- 
sor checks the position of the mechanism. This is done 







POWER 
ON TO 
P/S 


Fig. 21 - LDR300 Syscon 
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with the tilt/loading position switches. These switches 
also are used to detect the position of disc tray. When a 
disc is loaded into the laser disc player, the mechanical 
control microprocessor sends drive commands to IC 
802, to operate the tilt loading motor. The loading/ tilt 
switches are then monitored by the mechanical control 
microprocessor as the mechanism goes through its dif- 
ferent cycles. When the loading sequence is completed, 
the control signals to IC802 are stopped, stopping the 
loading motor. 


The next step is to start the focus servo, and look for a 
focus lock signal. If a focus lock is achieved, the spindle 
motor starts, and the slider motor moves the pickup 
assembly inward to the inside tracks of the disc. If focus 
lock is not detected, the pickup assembly is moved for- 
ward to a position determined by the position switches. 
The focus operation is then started once again, and the 
mechanical control microprocessor looks for a focus 
lock signal at pin 35. If a focus lock signal is achieved in 
either position of the pickup assembly, the mechanical 
control micro uses this information to determine the 
type of disc loaded into the laser disc player (laser disc 
or compact audio disc). 


The FG pulses from the spindle motor are input at pin 
37 of the mechanical control microprocessor. In the 
mechanical control microprocessor, the frequency of 
these pulses are monitored for the time taken for spindle 
motor to reach a predetermined speed. This information 
tells the mechanical control microprocessor if there is a 
problem in the spindle motor, and when to turn the 
tracking servo on. The mechanical control microproces- 
sor also monitors the time taken for the FG pulses to 
reach the predetermined frequency. Then uses this infor- 
mation to determine whether a 8” or a 12” laser disc is 
loaded into the player. 


To produce the front panel and on-screen displays the 
mechanical control microprocessor receives data from 
either video section, or the digital audio section. This 
data is decoded in the mechanical control microproces- 
sor and sent to the mode control microprocessor to con- 
trol the front panel and on-screen displays. 


With the focus, spindle, and the tracking servos operat- 
ing, information can be read from the disc. The mechan- 
ical control microprocessor now monitors the different 
section of the disc player for problems. If a problem 
occurs the mechanical control microprocessor then takes 
the appropriate corrective action. If the corrective action 
does not correct the problem, or one of the steps in the 
Start up sequence cannot be completed, the mechanical 
control microprocessor then places the unit in the stop 
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mode. This can make troubleshooting and alignment of 
the laser disc player difficult. 


To make alignment and troubleshooting the laser disc 
player simpler, the mechanical control microprocessor 
can be placed into a test mode. In the test mode the laser 
disc player can be stepped through its start up sequence 
manually, with command issued by the remote control 
or the front panel key board. To place the unit in the test 
mode short TP303 to ground, and press the power but- 
ton. The front panel display will come on with all the 
segments illuminated. Remove the short at TP303 to 
complete the operation. The unit will stay in the test 
mode unit it is powered off with the power button. In 
the test mode the on screen display and the front panel 
display indicates the status of the major servos in the 
laser disc player. The remote receiver commands are also 
decoded, and displayed in hex decimal code on both 
displays. 


PSLD40 


The operation of the system control section of the 
PSLD40 is very similar to that of the LDR300. The 
PSLD40 does use a different mode control microproces- 
sor but the operation is the same as the LDR300. The 
mechanical control microprocessor is the same as the 
LDR300 except for circuitry changes in the alpha-turn 
mechanism. 


The alpha-turn mechanism in the PSLD40 uses two 
motors to operate the mechanism. The H load motor 
moves the disc tray in and out. The V load motor lowers 
the disc onto the spindle motor, and clamps it into posi- 
tion with the clamper assembly. The V load motor also 
reclamps the disc when the mechanism is inverted for 
side B playback. The mechanical control microprocessor 
controls the drive to both motors, and monitors their 
position with the horizontal position switches, and the 
vertical position switches (See Fig 22). IC804 and IC805 
receives the drive commands from the mechanical con- 
trol microprocessor and provides the drive currents to 
the two motors. 


Another circuit area of the mechanical control micropro- 
cessor that must be changed due to the apha-turn 
mechanism, is the detection of the laser assemblies posi- 
tion. The pickup position switches are monitored by the 
mechanism control microprocessor at pin 12. The input 
at pin 12 is 3 voltage levels depending on the location of 
the pickup assembly. If focus lock is achieved with 0 v at 
pin 12, the mechanical control microprocessor knows a 
laser video disc is in the player. If the voltage at pin 12 is 
SV when focus lock is achieved, a compact audio disc is 
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Fig. 22 - PSLD40 Syscon 


in the player. Once the focus lock is achieved and the 
size of the disc is determined, the mechanical control 
microprocessor moves the pickup assembly inward to 
the side A inside position switch. This switch stops the 
inward movement by sending 3V to pin 12 of the 
mechanical control microprocessor. To play side B of a 
disc, the slider motor moves the pickup assembly into 
the inversion mechanism, drives the inversion mecha- 
nism, and moves the pickup assembly to the inside of 
side B. When the inside of side B is reached the side B 
inside position switch sends SV to pin 12 of the mechan- 
ical control microprocessor. The mechanical control 
microprocessor then stops the slider motor and looks for 
a focus lock. When a focus lock is achieved playback of 
side B is started. 


After focus lock the sequence, the control of the differ- 
ent servo sections is done in the same manor as the 
LDR300. 


Service Procedure 


1. With the AC line cord plugged in the unit does not 
turn on. 


A. Confirm B+ is applied to the mode control 
microprocessor pin | of IC11 (5V). 


1. If not present confirm operation of SV regula- 
tor in power supply. 


B. If present check for power on command at pin 36 
of IC 11 (SV power on, OV power off) 


1. If present check power supply on off circuitry. 


C. If not present check for clock signal at IC 11 pin 
64 (3V P-P, 6MHz) 


1. If clock signal is not present suspect X11 or 
IC11. 
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D. If clock signal is present check reset line at IC 11 C. If present check for data activity on the commu- 


pin 43 for 5V DC. nication lines between the mechanical control 
microprocessor, and the mode control micropro- 
1. If pin 43 is not 5V suspect reset circuitry. cessor, IC801 pins 18,19,20, and 21. pam, 
=— 
E. If SV is present check operation of the on/off 1. If activity is not present suspect IC11, and 
switch, and the interconnect wiring of the on/off IC801. 
switch to IC11. D. If data activity is present, check for drive voltages 
he hori ] ical loadi 
1. If on/off switch is good suspect IC11. poe nonzep aang vente ooains meters 
1. If present check for jammed mechanism or 
2. If the disc player powers up, but will not load or defective motors. 
unload a disc. 2. If not present confirm operation of IC805, 
A. Confirm B+ is applied to the mechanical control 1C804, and IC801. 
microprocessor, IC801 pin 1 (SV). ae 
i. AIP AG EL ORCcER RCOnTI IN OeEA LOH Ole DOWER 3. If the disc player loads disc starts to spin spindle 
sea ae P P motor and stops 
A. Confirm the disc is correctly clamped onto the 
B. If B+ is present check IC801 for clock signal at spindle motor. 
pin 30 (3V P-P, 9MHz) B. Confirm operation of the servo section (Pg. 34). 
1. If clock signal is not present suspect X801 and 
IC801. 
aa. 
= 
Fed 
= 
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SERVO SECTION 


The servo section for the LDR300 has 5 servo circuit 
areas (the PSLD40 has 6 servo circuits) that are turned 
on, and monitored by the mechanical control micropro- 
cessor. These servo circuits are; 


. Focus servo 

. TBC (Time Base Corrector) servo 
. Tracking servo 

. Slider servo 

. Tilt servo 

. Height servo (PSLD40 only) 


nN MN f& WwW NHN — 


The Failure of any one of these servo sections can cause 
a variety of symptoms, from no playback to loss of 
color. One of the most effective methods of isolating a 
problem in the servo section is by using the test mode. 
The test mode gives the technician some control over 
which servo areas are turned on and off. The operation 
of the test mode is given is appendix A. To troubleshoot 
the servo section, place the unit in the test mode and 
load a disc into the machine. Press the play button on 
the front of the player, or the remote. 


1. If the disc player does nothing 
A. Suspect the focus servo on Pg. 34. 


2. If the disc rotates, but the speed is unstable 
A. Suspect TBC servo on Pg. 46. 
B. Suspect focus servo on Pg. 34. 


If the disc rotates and a picture is produced, press the 
play button a second time. This closes the tracking servo 
loop and the player should play normally. 


1. If the disc player does not play normally and pro- 
duces a still picture. 


A. Suspect tracking servo on Pg. 39. 


2. If the disc player plays normally for awhile, and then 
starts to skip. 


A. Suspect tracking servo on Pg. 39. 
B. Suspect slider servo on Pg. 41. 
C. Suspect tilt servo on Pg. 43. 
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3. If the disc player advances the pickup across the disc 
(looks similar to the disc player being in the scan 
mode) 


A. Suspect the tracking servo on Pg. 39. 
B. Suspect the slider servo on Pg. 41. 


4. If the disc player plays normally but the picture qual- 
ity is poor. 


A. Confirm operation of the signal processing sec- 
tion Pg. 50. 


B. Suspect the focus servo on Pg. 34. 
C. Suspect the tilt servo on Pg. 43. 


5. If the disc player has a good picture but there is no 
color or unstable color. 


A. Confirm operation of the signal processing sec- 
tion Pg. SO. 


B. Suspect the TBC servo on Pg. 46. 
C. Suspect the tilt servo on Pg. 43. 


Focus Servo 


The opto electrical IC (OEIC) in the pickup assembly 
monitors the laser beam, and develops error signals to 
keep the beam focused on the disc. The amount of laser 
light striking each sensor of the OEIC is used to develop 
2 signals. 


The first signal is generated by adding the outputs of all 
the B sensors of the OEIC together. This develops a 
focus sum signal at the inverting input of IC602 (see fig 
23). 


The second signal is developed by adding output of sen- 
sors 2 and 4 of the OEIC. This signal is then added to 
the inverted focus sum signal, from pin 2 of IC 602. The 
resulting signal is the focus error signal, which is applied 
to the inverting input, IC602, pin 7. 


The focus error signal is then supplied from pin 8 of IC 
602, to the CD and LD equalizers. These equalizers 
compensate for different focus characteristics in the CD 
and LD discs. IC601 selects the correct input for the 
type of disc being played in the machine, based on a 
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Fig. 23 - Focus Circuit LDR300 


command from the mechanical control microprocessor. 
If the focus loop switch is closed, the focus error signal is 
equalized and sent out on pin 37, as the focus drive sig- 
nal. The drive signal is converted to a drive current in IC 
605, and used to drive the focus coil. The FTS limiter is 
used as a protection circuit for the focus coil. The focus 
drive signal is monitored for frequencies above 2 KHz. 
If these frequencies are present, the FTS limiter reduces 
the gain of the focus drive amp IC 605. These higher fre- 
quencies can damage the focus coil in the pickup assem- 
bly, if sustained for too long of a period. The DC level 
on the return of the focus coil is also monitored to 
reduce the gain of IC 605. This prevents a high DC off- 
set from destroying the focus coil. The focus drive signal 
is also muted during reset of the microprocessors. This 
protects the focus coil from possible damage during 
power up of the power supplies. 
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To close the focus loop switch inside IC 601 the logic 
section in IC601 looks at 2 inputs; 


1. Focus sum signal at pin 3 of IC 601 
2. Focus error signal at pin 4 of [C601 


For these inputs to be correct the laser beam must be 
focused on the disc. 


When a focus on command from the system control 
microprocessor is received, the logic in [C601 starts a 
ramp generator in IC 601. This ramp signal exists IC 601 
at pin 36, and is injected onto to the focus drive signal. 
This ramp varies from +1.5V to —2.5V for approxi- 
mately 1.7 seconds. This pulls the focus lens in the 
pickup assembly through its operating range, to look for 
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an in-focus condition. An in-focus condition is deter- 
mined by the focus sum signal at pin 4 of IC 601 and the 
focus error signal at pin 3. A in-focus condition is 
detected when the focus sum signal at pin 4 reaches .4V, 
and the focus error voltage crosses the .3V threshold. 
When these condition are met the focus loop switch will 
be closed. When the focus loop switch is closed, the 
ramp generator in IC 601 is turned off, and a focus lock 
signal is sent to the mechanical control microprocessor. 
If during playback the focus sum signal drops below 
.4V, the focus search process resumes again. 


The focus servo in the PSLD40 is the same as the 
LDR300, except for the control of the ramp generator in 
IC601 (see fig 24). In the LDR300 the ramp generator is 
controlled by the focus logic section in IC 601. The ramp 
generator in the PSLD40 is turned on with the laser 
diode on signal from the mechanical control micropro- 
cessor. This is a low that turns Q611 off, and allows 
C643 to charge and generate the ramp. The ramp gener- 
ator is turned off when the focus lock command is given 
to the mechanical control microprocessor. This lock 
command is a low from IC601, pin 26, and keeps C643 
from charging through D612. 








Service Procedure 


To check the focus system for a focus lock, place the unit 
in the test mode and load a disc. Press the play button 
once and check the voltage at pin 26 of IC601. If the 
voltage is OV the focus system has achieved focus lock. If 
the voltage remains at 5V focus lock has not been 
achieved. 


1. If pin 26 of IC601 remains at 5V check. 


A. The disc surface for scratches and foreign 
materials. 


B. The laser lens for dust and foreign materials. If 
necessary clean the lens with procedure in appen- 
dix C. 

C. The laser diodes output level, see procedure in 
appendix B. 


D. The search operation of the focus system. To do 
this place the unit in the test mode without a disc 
in the machine. Press the close button, and then 
the play button. Observe the focus lens for a up 
and down movement. 
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Fig. 24 - Focus Servo PSLD40 
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1. If lens is not moving up and down, check for F. If the focus sum voltage goes over .4V DC, with a 


ramp signal at IC601 pin 36. If present oscilloscope monitor the DC level a pin 4 of 
troubleshoot focus drive circuitry. If missing IC601 (focus error input). When the pickup is 
troubleshoot the ramp generator in IC601. searching for a focus lock this signal will vary. 


For the focus system to operate the focus error 


E. If the lens is searching up and down, place the signal must pass though OV DC +/- .3V. 


unit in the test mode and load a disc into the 1. If the focus error signal does not vary confirm 
machine. Press the play button, and with a the operation IC602 and the OEIC. 
oscilloscope monitor the DC level at pin 3 of 2. If this signal does vary and passes though 0V 
IC601 (the focus sum input). This voltage must DC, suspect IC601. 


1 f lock. 
be over .4V DC to achieve focus loc 3. If the focus error voltage does vary, but does 


l. If the focus sum signal is not over 4V DC not pass OV DC. Suspect the Height servo 
confirm operation of IC602 and the OEIC. (PSLD40 only), and the laser output level. 
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Fig. 25 - Height Servo PSLD40 


Height Servo 


The height servo in the PSLD40 keeps the focus lens 
within its optimum working distance from the disc. 
When the player is first turned on, the height servo 
moves the pickup assembly to its lowest point. After 
loading is completed the height servo lifts the pickup 
assembly to get within operating range of the focus sys- 
tem. The pickup assembly is also lowered during side 
changes to prevent damage of the laser assembly. 


During normal playback the DC level on the tracking 
return line is coupled to IC605 pin 3 (see fig 25). It is 
amplified in IC605 and sent to the positive and negative 
threshold detectors. These threshold detectors block sig- 
nals below +/-.6V to keep within the operating limits of 
the height servo. The error signal is then sent to IC604 to 
develop the drive for the height motor. Transistor Q611 
is used to disable the height servo till focus lock is 
achieved. The focus lock signal then turns Q611 off, and 
allows the focus return signal to control the pickup 
height. Transistor Q608 is used to invert the DC offset of 
the error signal during inverted operation of the pickup 
assembly (side B playback). This inversion of the DC 
offset reverses the direction of the height motor. If this 
was not done the error signal would drive the pickup 
assembly in the wrong direction. 
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The mechanical control microprocessor controls the up 
and down operation of the height motor during loading, 
unloading, and side changes. When a disc is first loaded 
into the player, the pickup assembly is moved from its 
lowest position to a point where focus lock can be 
achieved. This is done by applying a 5V to the base of 
Q607 turning it off. This 5V is supplied from the 
mechanical control microprocessor. With Q607 turned 
off, a negative voltage is supplied to IC604 pin 7. This 
will drive the height motor and lift the laser assembly. 
The height up switch limits the travel of the pickup 
assembly in the up direction. When closed by the laser 
assembly, the negative drive voltage forward biases 
D605 and removes the drive to IC604, stopping the 
motor. D608 is used to stop the up movement of the 
height motor during normal servo operation. When the 
height switch is closed, any negative drive from IC605 
pin 1 is remove by D608. 


To lower the height motor 5 volts is applied from the 
mechanical control microprocessor. The 5 volts forward 
biases D604 and applies a positive voltage to IC604 pin 
7. This positive voltage drives the height motor and low- 
ers the laser assembly. 
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The down switch limits the travel of the pickup assembly 
in the down direction. When the down switch is closed 
the drive to pin 7 of 1C604 is removed by D606. In nor- 
mal operation when the down switch is closed D607 pre- 
vents driving the pickup assembly lower. The 
mechanical control microprocessor monitors the down 
switch. When the down switch is closed, the mechanical 
control microprocessor stops sending the down com- 
mand to the height servo. 


Service Procedure 
1. If the height motor does not lower the pickup assem- 
bly during power up, and side changes check; 
A. IC801 pin 5 for 5V 
1. If not present suspect IC801. 


2. If present connect the positive lead of a DVM 
to C604 pin 7, and the negative lead to anode 
of D603. During the down operation the 
meter should read — 165mV. 


A. If present confirm the operation of 1C604 
and the height motor. 


B. If not present check D604, and the down 
switch. 


2. If the height motor does not lift the pickup assembly 
before focus search starts. 


A. Confirm the presence of 5V at IC801 pin 4. 
1. If not present suspect IC801. 


2. If present, connect the positive lead of a DVM 
to 1C604 pin7, and the negative lead to the 
anode of D603. During the up operation the 
meter should read 165mV DC. 


A. If present suspect I1C604 and the height 
motor. 


B. If not present suspect D603, Q607, and the 
up limit switch. 
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Tracking Servo 


The tracking servo keeps the laser beam centered on the 
track of pits as the disc rotates. The tracking error signal 
from elements A and C of the OEIC are added and buf- 
fered in IC 101 (see fig 26). The output of IC101 is then 
applied to the CD and LD equalizers. The laser disc 
player having already determined what type of disc is 
being played, selects the correct input to be applied to 
the tracking loop. If the tracking loop is closed, the error 
signal is equalized with the appropriate feed back loop, 
internal to IC601. Exiting from pin 10 the tracking error 
voltage is converted into current in IC604. This current 
signal is then used to drive the tracking coil in the 
pickup assembly. The tracking coil moves the lens in the 
pickup assembly from side to side. This keeps the laser 
beam striking the center of the row of pits. The return 
line from the tracking coil is used as feedback to drive 
the slider servo. 


In order for the tracking loop in IC601 to close, some 
conditions must be met. The tracking logic block must 
receive the proper inputs from the zero cross comparator 
(IC 601 pin 6), and on track detection from the focus 
servo (IC 601 pin 5). When both these signals are pres- 
ent the tracking loop will close. 


The tracking servo is also used for some of the special 
effects in the laser disc player. IF the laser disc player is 
placed in still pause, the tracking servo bumps the laser 
beam back one track every revolution. This keeps the 
laser beam on the same track of information as the disc 
rotates. 


The scan operation is also controlled by the tracking 
servo loop. In both the LDR300 and PSLD40 the scan 
has two speeds. When scan is first started the player 
scans at low speed for approximately 5 second, then goes 
into high speed scan. When the laser disc player is in 
slow speed scan the tracking servo bumps the laser beam 
ahead approximately 2 tracks. In the high speed scan the 
laser beam is bumped ahead by at least 5 tracks. 
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In still pause the laser beam is bumped back one track 
every revolution. This keeps the laser beam scanning the 
same track of information. The actual bump is timed to 
the vertical sync interval, to keep a stable picture on the 
television. When still pause is enabled the mechanical 
control microprocessor sends a jump trigger pulse to pin 
27 of IC601. 


The logic in IC601 sends a drive pulse from pin 12 to the 
tracking coil. This drive pulse will bump the laser beam 
back one track of information. Q603 is also turned on to 
momentarily ground the focus sum input, disabling the 
tracking servo loop. The purpose of this is to keep the 
tracking servo from pulling the laser beam back onto 
same track. The focus error signal (IC 601 pin 6) is used 
during the bump sequence to keep the laser beam from 
bumping more than one track. The error signal at pin 6 
is monitored for a crossover point, which indicates that a 
track of information has been crossed by the laser beam. 
At that instance the logic section in IC 601 issues a brak- 
ing pulse to stop the laser beam on that track of 
information. 


In the scan mode the laser beam is pulled across many 
tracks of information. To do this the tracking servo is 


t 
PICKUP 
ASSEMBLY CN301—4 
C101 \ Mw 
ise 
bs ’ 
TRACKING 
+ AMP 


ORD Jo 


4 


9 
TRACKING COIL < 


Pa vu 
ee ee oe 








5VP-P Tw SIDIV 
I iceo4 
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momentarily opened and then closed. This cycle of 
opening and closing the tracking loop is done as long as 
the player is scanning. The scan command is sent to 
IC601 at pin 13. The polarity of the signal at pin 13 also 
determines the direction of the scan (forward or reverse). 
At the same time the scan signal is present at pin 13, the 
tracking off signal is opening the tracking loop, by turn- 
ing on Q603, and Q604. A jump pulse is now sent out on 
pin 12 to bump the laser beam. Because the tracking 
loop is open at this point the laser beam crosses several 
tracks information. The track off signal now allows the 
tracking loop turn back on. At this point the frequency 
of the error signal at pin 6 is monitored. When it drops 
below a stipulated frequency a brake pulse is sent to the 
tracking coil and the tracking loop is closed. This lets the 
laser beam track the information on the disc to momen- 
tarily produce a picture. Then the whole process is 
repeated until scan operation is stopped by the operator. 


Pin 25 of IC601 provides track count information to the 
mechanical control microprocessor during scan opera- 
tions. This signal also informs the mechanical control 
microprocessor of excessive disc eccentricity due to disc 
misclamping. If a misclamping condition occurs the 
mechanical control microprocessor then places the 
player in the stop mode. 
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Service Procedure 
1. No tracking servo operation. 


A. Place unit in the test mode and load a disc into 
the machine. Press the play button once and con- 
firm focus sum signal at IC601 pin 5. This signal 
should be approximately .5V P-P 


1. If not present confirm operation of Q603. 


B. If the signal is present confirm tracking error sig- 
nal at IC 601 pin 6. This signal should be approx- 
imately .5 V P-P. 


1. If this signal is not present check Q604, and 
ICI01. 


C. If the tracking error signal is present, press the 
play button once to close the tracking servo loop. 
Check tracking correction signal at pin 10 of IC 
601. NOTE: On the RCA test disc # 202442 this 
signal was 1V P-P. 


1. If this signal is missing suspect I1C601. 


2. If this signal is over 3V P-P suspect IC604 and 
the tracking coil in the pickup assembly. 
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Slider Servo 


The tracking servo does not have enough range to keep 
the laser beam tracking the information on an disc as it 
spirals outward. The slider servo monitors the DC level 
on the return line of the tracking coil, and moves the 
laser assembly to minimize it. This keeps the tracking 
servo within it’s operating range throughout the dics. 


The DC level on the return line of the tracking coil is 
applied to pin 16 of IC601 (see fig 27). In IC 601 the DC 
level goes through phase compensation, and is routed to 
the slider comparators for for pulse width modulation. 
The comparators in IC 601 use separate positive and 
negative going sawtooth waveforms to detect the DC 
component on the tracking return signal. The logic in 
IC601 starts the sawtooth generators and the PWM sig- 
nal. When the DC component of the tracking signal 
intersects with either of the sawtooth waveforms, the 
PWM signal is stopped. This changes the pulse width of 
the PWM signal as the DC level on the tracking return 
line varies. The PWM signal is then sent to the servo 
logic block and used to turn on and off drive to the 
slider motor. In playback, pin 18 of I1C601 sends the 
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PSLD40 Slider Servo (Repeated) 


drive pulses to the slider motor. During low and high Service Procedure 

speed scans pin 19 is used with pin 18 to send additional 1. No slider operation 

drive to the slider motor. These drive pulses are buffered ae 

in IC601 and sent to the slider motor. A. With the unit in the test mode, move the pickup 
assembly with the scan buttons. 

In the PSLD40 the slider motor must reverse directions 1. If the pickup does not move check pins 18 of 

to play side B of a disc. This is done with Q610 which is IC601 for drive pulses (1V P-P). 

controlled by the mechanical control microprocessor. 

During playback of side A Q610 is turned off, and pin 1 eee bi aga Pies Ca 

of IC603 is used as the input to the driver. Pin | is the 

non inverting input to 1C603, so any signals applied to it B. If not present suspect 1C601. 

will be the same polarity at the output. When Q618 is 

turned on by the mechanical control microprocessor pin B. If the slider motor moves with the scan buttons, 

1 is disabled by Q610 and the input to IC603 switches to put the unit into the test mode load a disc into 

pin 2. Pin 2 is the inverting input and will invert any sig- the machine. Press the play button twice to put 

nal applied to it. This inverts the drive signal going to the unit in play mode with the tracking servo 

the slider motor reversing it’s direction. closed. 
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1. Check for tracking return signal at pin 16 of 
IC601. This signal should have less than 
70mV of DC offset. 


A. If more than 70mV suspect IC601. 


Tilt Servo 


The tilt servo keeps the pickup assembly and the disc 
surface at a 90 degree angle. If the tilt servo does not 
operate the picture on the television may have cross talk, 
and color instability. 


For the tilt servo to operate a sensor is mounted close to 
the laser lens on the pickup assembly. This sensor uses | 
IR (Infrared) transmitting diode and 2 IR receiving 
diodes, mounted on either side of the transmitting diode 
(see fig 28). The transmitting diode sends a IR signal to 
the surface of the disc. The receiving diodes detect the 
level of the reflected IR signal from the surface of the 
disc. The 2 receiving diodes are connected so the phase 
of the received signal is 180 degrees out of phase with 
each other. If the disc is not warped the signal level the 
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receiving diodes detect will be the same. If the disc is 
warped the receiving diode that is the closest to the disc 
will have a larger output than the diode that is farther 
from the disc. The error signal from the diodes 1s added 
at IC601 pin 22. When the two diodes receive the same 
amount of signal, the tilt error is zero. If one diode is 
closer than the other diode, the error signal will then be 
the amplitude difference between the 2 diodes. The 
amplitude and polarity of the error signal depends on 
which diode is closer to the disc surface. 


The total error signal is then sent to the mechanical con- 
trol microprocessor, IC801 pin 12. In the LDR300 the 
same motor that operates the loading mechanism also 
operates the tilt mechanism. After loading 1s complete 
and the disc is in play, the loading motor continues to 
operate, positioning the tilt mechanism. The mechanical 
control microprocessor monitors the tilt error and by 
changing the direction of the loading motor rotation var- 
ies the tilt of the pickup assembly. The tilt/loading 
motor is driven by IC802, and the direction is controlled 
by the level at pins 5 and 6. Pin 4 of IC802 is used to 
slow the motor down for the tilt operations. 
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Tilt Servo PSLD40 


The tilt servo in the PSLD40 uses a dedicated tilt motor 
(see fig 29). The tilt error signal from the tilt sensor is 
buffered and supplied to [C601 pin 22. The comparators 
in IC 601 determine if the tilt error is great enough to 
close the loop switch and drive the tilt motor. 


If the tilt error is greater than +/- 26mV, the loop 
switch will close, suppling drive to the tilt motor. Once 
the loop switch is closed, comparator 2 opens it when 
the error signal drops below +/- 23 mV, stopping the 
drive to the tilt motor. The drive signal for the tilt motor 
is sent to the motor driver, [C602 pin 3. 


NOTE; The tilt servo in both the LDR300 and PSLD40 
is turned off before the end of the disc. This is 
done to prevent the tilt sensor from transmit- 
ting off the edge of the disc. 
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Service Procedure 


LDR300 

To check the operation of the tilt servo in the LDR300 
place the laser disc player in the test mode, and load a 
disc into the machine. Press the play button twice to put 
the unit in the play mode with the tracking servo closed. 
Pressing the chapter/track buttons on the front of the 
unit, will move the tilt motor through it’s operating 
range. 


1. If the tilt motor does not move check Motor drive 
commands from IC801 pins 49, and 50. Depending 
on the direction of the motor rotation, either pin 49 
or 50 will be pulsed from SV to OV. 


A. If pins 49 or 50 are not pulsed suspect IC801. 


B. If the pins are pulsed, suspect the tilt/loading 
motor, or IC802. 
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2. If the tilt/loading motor operates when the track/ A. If this level is greater than +/-26mV, check 
chapter search buttons are pressed. With an oscillo- IC601 pin 24 for drive to IC602. The voltage at 
scope check the DC level at pin 12 of IC801, while pin 24 can vary from 0 to 5V DC depending on 
moving the tilt/loading motor through it’s operating the amount of error voltage at pin 22 of IC602. 


range. The level at pin 12 should vary from 0V DC to 


= 1. If the vol here | 
5V DC depending on the position of the motor. the voltage at pin 24 is greater than 5V DC 


suspect [C602 and the tilt motor. 

A. If the level does not vary suspect the tilt sensor 2. If the voltage at pin 24 is less than .5V DC 
and IC601. suspect IC601. 

B. If the level does vary suspect IC80I. 


PSLD40 

1. To check the tilt servo in the PSLD40, in the play 
mode check the DC offset on C601 pin 22. If the tilt 
servo is operating correctly this level should be less 
than +/-26 mV DC. 
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Time Base Correction Servo 


The TBC (Time Base Correction) servo corrects for 
eccentricities in the disc centering. These eccentricities 
change the speed the information is being read from the 
disc. If these speed changes are not corrected for, hori- 
zontal jitter and chroma instability develop. The low fre- 
quency eccentricities are corrected by adjusting the 
speed of the spindle motor. High frequency eccentricities 
are corrected in the video section with the the time base 
error signal, and the VPS (Video Phase Shifter) error sig- 
nal. These correction signals are developed by compar- 
ing the phase of horizontal sync, and chroma burst, to a 
reference oscillator internal to IC901. 


Horizontal sync pulses are supplied from the video sec- 
tion to IC901 pin 36 (see fig 30). These pulses are com- 
pared with a horizontal reference signal developed in 
IC901. This reference signal is developed by dividing the 
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oscillator in IC90] (14.31818MHz) by 910. The phase 
difference between the horizontal sync pulses, and the 
reference signal determined by the phase comparator in 
IC901. The phase comparator develops a error voltage 
which will be added to the burst error signal. 


The burst error signal is generated by comparing the 
chroma burst phase with a chroma reference signal gen- 
erated in IC901. This reference signal is generated by 
dividing the oscillator in IC901 (14.31818MHz) by 4. 
Difference in phase between the chroma burst signal and 
the reference signal develops an error signal. This error 
signal is sent to two location in the laser disc player. The 
first location is to the video processing section to pro- 
vide the VPS error signal. This signal is used to correct 
the chroma signal for the residual time base errors that 
cannot be corrected for by the video time base corrector. 
The second location the burst error is added to the hori- 
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Fig. 31 - PSLD40 Spindle Drive 


zontal time base error, to make the total time base error 
signal. The total time base error signal is capacitively 
coupled to the video processing section, to control the 
delay time of a variable delay line. The total time base 
error is also direct coupled in IC901 to the variable gain 
control. 


The variable gain control in IC901 is used to control the 
amount of amplification of the time base error signal. 
The amplification of the time base error signal is 
reduced when playing the slower speeds of a CLV disc. 
The output of the variable gain control is sent to the 
PWM to control the speed of the spindle motor. 


When the laser disc player is playing a compact audio 
disc the variable gain control input is switched from 
using the time base error signal, to using the CD error 
signal. This signal is generated in IC201 of the digital 
audio section. 


The FG pulses supplied at pin 38 of IC901 are used dur- 
ing the start up process of the spindle motor. When the 
spindle motor is first started rotating horizontal sync, 
and chroma burst signals are not available. The mechan- 
ical control microprocessor switches the input of the 
phase comparator from the horizontal sync pulses, to the 


FG sensor pulses. When the spindle motor is at a prede- 
termined speed the mechanical control microprocessor 
switches IC901 back to comparing the horizontal sync 
pulses. This allows the spindle motor to get close to the 
correct speed before using the signals from the video 
processing section. 


The Pulse Width Modulator (PWM) in IC901 uses two 
signals to control the spindle motor speed. The first sig- 
nal is a ramp signal that is developed from the output of 
a 14.5MHz oscillator between pins 9 and 10. This refer- 
ence signal is first divided by 910 and output at pin 8 of 
IC901. This signal is then applied to Ramp Generator 
Q901. The ramp signal output of Q901 is used as a refer- 
ence for the PWM generator inside IC901. The second 
signal is the total time base error from the variable gain 
control. These two signals are used together to control 
the pulse width of the spindle motor drive signal 
(ACCEL) at pin 6 of IC901. If the spindle motor must 
increase in speed the pulse width of the drive signal 
increases. If the spindle motor must decrease in speed 
the pulse width of the drive signal decreases. A feedback 
signal is developed from the voltage drop across R124 
and is used to vary the drive signal that is applied to the 
spindle motor. This is necessary in order to accommo- 
date the different sizes of discs. 
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The PWM circuit within IC901 also develops a braking 
signal to stop the spindle motor rotation. This is done 
when going from play mode to the stop mode. This sig- 
nal is output from pin 7 of IC901 and sent to the 
predriver transistors Q911 an Q912, and drivers Q110, 
Q112. 


The PSLD40 changes the direction of the spindle motor 
rotation when side B of a disc is played. To do this the 
drive circuitry of the PSLD40 is changed by adding 
IC905 (see fig 31). IC905 is a switch that switches the 
PWM drive signals, to reverse the rotation of the spindle 
motor. 


The polarity of the return current also changes when the 
spindle motor is reversed The return current in the 
PSLD40 is amplified and inverted by IC903. Both 
inverted and non inverted current signals are applied to 
IC 905 pin 3, and 5. The proper polarity signal is then 
selected by IC905 and sent to the PWM in IC901. 


Service Procedure 
1. No spindle motor rotation. 

A. Confirm focus servo has obtained a focus lock. A 
low at IC601 pin 26, if not present check focus 
servo. 

B. Check for PWM signal at pins 6 of IC901. This 


signal should be SV P-P with a pulse width of 
approximately 50%. 


1. If PWM signal is present, troubleshoot spin- 
dle motor drive circuitry; Q913, Q914, QI11, 
and Q113. 
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C. If PWM signal at pin 6 is not present check for 
ramp signal at IC901 pin 32. This signal should 
be 400mV P-P at 15.734K Hz. 

1. If present suspect IC901. 


2. If not present check for clock signal at IC901 
pin 8. This signal should be a 5V P-P 
squarewave, with a frequency of 15.734KHz. 
A. If present suspect Q901. 


B. If not present suspect IC901. 


2. If the spindle motor rotates a full speed after focus 
lock is achieved. 


A. Check FG pulse at pin 38 of IC901. These pulses 
should be 5V P-P. 


1. If present suspect I1C901. 


2. If not present suspect FG sensor on spindle 
motor. 


3. If the spindle motor rotates but the speed varies when 
playing a disc. 
A. Check for presence of horizontal sync pulses at 
pin 36 of IC901. These pulse should be negative 
going 5V P-P. 
1. If not present, troubleshoot signal processing 
section. 


B. If horizontal sync is present, check for the pres- 
ence of chroma burst signal, at pin 15 of IC901. 
This signal should be 400mV P-P chroma. 


]. If not present, confirm operation of the signal 
processing section. 


2. If present suspect IC901. 
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SIGNAL PROCESSING SECTION 


Video Section 


The RF signal from the pickup assembly is applied to 
pin 53 of IC401 (see fig 32). The RF signal is corrected 
to boost the high frequencies lost in the optics of the 
pickup assembly. After correction the RF is then split 
into 2 signals; one is used for demodulation, and the sec- 
ond signal is used for drop-out detection. 


The signal to be demodulated is band pass filtered and 
sent to pin 49 of IC401 for demodulation. The demodu- 
lated video signal is output from pin 44 and low pass 
filtered, before it is sent to the input of the drop-out 
detector switch, pin 40. If a drop-out is detected in the 
RF signal at pin 55, the drop-out switch inserts a 
delayed video signal. The video signal is delayed by 
1C402 and returned to the drop-out switch at pin 42 of 
1C401. The drop-out compensated signal is then sent out 
of IC401 at pin 38. The video signal is now sent to IC403 
for time base error correction. 


IC403 is a variable delay line, the delay time is deter- 
mined by the clock signal at pin 12. This clock signal is 
generated by a voltage controlled oscillator (1C404), 
which is controlled by the time base error signal, from 
the TBC servo. The time base corrected video is sent out 
of 1C404 at pin 1. 


After low pass filtering the video signal is once again 
sent down 2 paths. The video signal is applied to pin 34 
of IC401, where the Philips code is extracted from the 
vertical sync interval and sent out on pin 27 to the 
mechanical control microprocessor. Also at pin 34 the 
horizontal and vertical sync signals are separated and 
sent out on pins 35,and 36. In the second path, the video 
signal is applied to pin 26, clamped, and sent out at pin 
25 for VPS (Video Phase Shift) correction. The VPS cir- 
cuit remove the minor time base errors that can affect 
the chroma stability. 


After VPS correction the video signal is sent to pin 15 
and 16 of IC 401 for noise reduction. At pins 15 and 16, 
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the video signal goes through high limit and low limit fil- 
ters to separate cross talk, and audio beat interference. 


The cross talk, and audio beat interference is then added 
to the video signal at pin 10, were they are subtracted 
out. The video signal is sent out on pin 8 to IC 405, the 
OSD (On-Screen Display) IC. IC 405 1dds on screen 
data and sends the composite signa: .» the video out 
jacks on the rear of the unit. 


Service Procedure 
1. No video out 


A. Check for video signal at pin 44 of IC401. This 
signal should be 2.5V P-P. 


1. If not present confirm RF signal at IC401, pin 
53. This signal should be 100mV P-P. 


A. If not present suspect pickup assembly and 
RF amplifiers. 


B. If signal is present at pin 44 check for video sig- 
nal at the output of the DOC, pin 38 of IC 401. 
This signal should be 1V P-P video. 


1. If not present suspect IC401 and IC402. 


C. If video signal is present at pin 38 check for video 
signal at IC 403 pin 1. This signal should be 
1V P-P. 


1. If not present suspect IC404, and IC403. 


D. If present check for video at OSD IC405 pin 13. 
This signal should be 2V P-P. 


1. If not present suspect IC401. 


2. If signal is present suspect IC405 and video 
out circuitry. 
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Digital Audio 


The RF signal from the pickup assembly is split into 2 
separate RF correction circuits (see fig 33). One circuit is 
for the playback of CD’s, and the other circuit is for the 
playback of laser discs (LD). The mechanical control 
microprocessor selects which correction circuit is used, 
and switches IC 205 to the correct position. The correc- 
tion circuits are needed to boost the high frequencies of 
the RF signal. High frequencies are attenuated in the 
optics of the laser assembly. The CD RF correction con- 
sist of Q201, Q202, and Q203, which are tuned amplifi- 
ers to boost the high frequencies of the RF signal. The 
RF correction circuits for LD is more complex, since the- 
RF characteristics of LD is slightly different than that of 
CD. In LD RF correction, the RF signal is passed 
through a 1.75 MHz low pass filter to attenuate any ana- 
log video or analog audio RF signals. Transistors Q204, 
Q205, Q206, provide the required boost for the high 
frequencies. 


After RF correction the selected RF signal is applied to 
a ATC (Asymmetric Tracking Compensator) circuit. 
The ATC prepares the RF signal for digital conversion 
by removing the varying DC offset that is riding on the 
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RF signal. The ATC circuit eliminates the offset by 
automatically tracking the shifting DC baseline and can- 
celling it out. Without the ATC, the process of con- 
verting an RF signal to a digital signal would be less 
accurate. Consequently, the digital signal converted 
from the RF signal will not reproduce the signal rec- 
orded on the disc. 


After ATC correction, the RF signal is sent to IC 201 for 
demodulation. The RF signal is then demodulated and 
stored into RAM inside IC201. During demodulation 
the control data and the frame sync data, are separated 
from the digital signal. The control data is sent to the 
mechanical control microprocessor, where it 1s decoded 
to provide the display information. The sync data is 
used to control the loading speed of the data being 
loaded into internal RAM of IC201. With the data now 
loaded into IC 201 RAM, it must be unloaded from the 
RAM to the digital filter. The data transfer between the 
decoder IC (1C201) and the digital filter (IC202) must be 
synchronized and data transferred from IC202 and 
1C203 must also be synchronized. To provide the syn- 
chronization a master clock is used. This clock is gener- 
ated in IC203 using pins 30 and 31. The clock is then 
applied to IC202 at pin 2, and IC203 pin 53. 
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Fig. 33 - Digital Audio 


52 


WorldRadioHistory 


In IC203 the phase of the master clock and the phase of 
a PLL (internal to IC 203) are compared. The PLL inter- 
nal to IC203 is synchronized by the sync data. The dif- 
ference between the 2 signals is then sent out of IC 203 
at pin 4. When the laser disc player is playing a compact 
disc this data is used as a error signal in the TBC servo. 
When playing a laser disc this signal is coupled via 
1C203 back to the master clock to control the frequency. 
The reason for this is to synchronize the data being read 
into RAM with the data being read out of RAM. When 
playing a compact disc the master clock at IC203 set toa 
fixed frequency. The synchronization of the read in and 
read out operation is accomplished by controlling the 
speed of the spindle motor. The data demodulated in 
IC201 is sent out on pin 34 to the digital filter. 


The purpose of the digital filter is to remove any noise 
created during the mastering process. This noise is gen- 
erated during the analog to digital conversion process. 
The removal of this noise during playback is accom- 
plished by sampling the 16 bit audio word at a rate that 
is 8 times the rate of the original sampling frequency 
(44.1KHz). This process is referred to as “Over- 
sampling”. By oversampling at 8 X 44.1KHz 
(352.8K Hz), the noise created during the analog to digi- 
tal conversion process is now spread over a wider fre- 
quency range. This frequency range is from 0 Hz to 88 
KHz. By spreading the noise over a wider frequency 
range there is less noise in the audio frequency range 
(0 Hz - 20KHz). The output of the digital filter is nght 
channel data (pin 11) and left channel data (pin 12). 


The right and left channel data is applied to 1C203, the | 
bit digital-to-analog converter (DAC). In the DAC the 
right and left channel data is converted to pulse width 
modulated signals. These signals from the data are sent 
out on pins 8,14,19, and 25. 


These signals are filtered out and buffered by 1C208 and 
IC209. The analog signals are then sent to the analog/ 
digital switch, and the output of the switch to the jacks 
on the rear of the unit. 
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Service Procedure 


No digital audio 


i 


Confirm digital RF signal at IC201 pin 24. This sig- 
nal should be 5V P-P. 


A. If not present, suspect 1C205, 1C206, and RF cor- 
rection circuits. 


. If RF signal is present check for clock signal at [C201 


pin 53 ( SV P-P, 17MHz) 


A. If not present check for clock signal at pin 31 of 
1C203 (4V P-P, 17MHz). 


1. If present suspect 1C202. 
2. If not present suspect C203. 


. If clock signal is present check for data out of IC201 


at pin 34 (the data level should be 5V P-P). 
A. If not present suspect operation of [C20]. 


. If present check for data activity on pins 1] and 12 of 


IC202 (5V P-P). 
A. If not present suspect the operation of IC202. 


. If data activity is present at IC202, confirm the pres- 


ence of PWM signals at I1C203 pins 8,14,25,19. The 
signal should be 5V P-P and the pulse width should 


vary. 
A. If not present suspect operation of [C203. 


. If the PWM signal is present check, for analog audio 


signals at pin | of IC208 and IC209. This signal 
should be 1V P-P. 


A. If not present suspect IC208 and IC209. 


B. If present suspect audio output circuitry (see ana- 
log audio section of this manual for trouble- 
shooting procedure). 
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Analog Audio 


The analog audio processing for the LDR300 and the 
PSLD40 are the same. The play back RF signal from the 
pickup assembly is separated from the video RF signal 
by bandpass filters (see fig 33). After filtering, the RF 
signal is applied to another bandpass filter F351, which 
separates the 2 audio carriers (2.3 MHz, and 2.8MHz). 
The two carriers are then sent to pin 41 and pin 2 of IC 
351. In IC 351 the RF signal is applied to a limiter and a 
demodulator. The audio signal after demodulation is 
time base corrected. This is done with the time base 
error signal (from IC 901, pin 22, of the TBC servo) 
applied to pin 27 of IC 351. IC 351 inverts this error sig- 
nal and adds it to the demodulated audio. This cancels 
any time base errors riding on the analog audio signal. 
After error correction the audio signal leaves IC 351 
(pins 9 and 34) and enters the IC 351 at the drop-out 
compensator. 


Drop-out compensation is provided in 2 stages. The first 
stage of. drop-out compensation detects any level 
changes in the RF carrier. The second stage of drop-out 
compensation detects high frequency noise generated by 
carrier level changes to small for the first stage of drop- 
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out compensation to detect. The input signal for the sec- 
ond stage of drop-out detection is pins 8 and 35 of IC 
351. If drop-outs are present in either stage of detection, 
a stored value of audio is substituted in the area of the 
drop-out. 


After drop-out compensation the audio signal is applied 
to the mode switch in IC 351 at pins 12 and 31. The 
mode switch selects which channel of audio is to be sent 
to the noise reduction stages. It has three modes of oper- 
ation, left channel audio only, right channel audio only, 
and right and left channel, these modes are selected by 
the mechanical control microprocessor (See Table In 
Fig. 33). 


The selected output of the modes control section is sent 
through CX noise reduction. In the CX noise reduction 
system the high level audio signals are compressed in the 
record process, and expanded during playback. This 
increases the dynamic range and the signal to noise ratio 
of the audio signal. The processed audio signals exits IC 
351 at pins 21 and 22. The analog audio signal passes 
through the analog/ digital switch, and is supplied to the 
audio output jacks or RF converter (LDR300 only). 
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Service Procedure 
No analog audio 


Zz 


Check for RF signal at pins 2 and 41 of IC351. This 
signal should be approximately 200mV P-P. 


A. If not present suspect F351. 


. If the RF signal is present, check for an audio signal 


at input to the mode switch in IC351(pins 31,12). 
This signal should be 500mv P-P. 


A. If signal is not present suspect IC351. 


. If present, check an audio signal at IC351 pins 21, 


and 22. This signal should be approximately 
1.5V P-P. 


A. If signal is not present check the voltage levels on 
pins 16 and 17 of IC351. Compare these levels to 


the table in Fig 34 to determine if IC351 or the 
mechanical control microprocessor (IC801) is 
defective. 


5. If the signal is present check for audio signal at pin | 
of IC211 and IC210. This signal should be 1.5V P-P. 


A. If the signal is not present check switching volt- 
age on pin 4 of IC211 and IC210. In the analog 
audio mode pin 4 should be 8V. In the digital 
audio mode the voltage on pin 4 should be —8V. 


1. If the voltage at pin 4 is incorrect, suspect 
IC801. 


2. If the voltages are correct, suspect IC211, 
IC210. 


6. If the signal is present at IC211 and IC210, suspect; 
IC208 and I1C209, and Q214, Q215. 
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APPENDIX A 


Test Mode Initiation LDR300, PSLD-40 Test Mode Cancellation 

To enter the test mode: To exit the test mode, turn the instrument off. 

1. Remove the top cover and disc tray. 

2. Short TP303 (Main circuit board) to ground. Test Mode Operation 

3. Turn the instrument on. When tn the test mode, the player may be operated using 
; either the remote transmitter or the front panel buttons. 

4. Confirm that all segments of the fluorescent display 


r However, some keys have different functions in the test 
are lit. mode than they do in normal operation. Refer to Tables 
. Remove the short from TP303. 1 and 2 for further details. 


a) 


Open Tray Stop mode. 


Close Tray Tray open. 


Play Disc placement 
and tray closed. 


* Starts up with the TRK servo open. 

* Starts up with tilt neutral. 

: The disc type (LD/CD/CDV) is determined when playback starts at the 
SLDR position during startup. 





TRK Servo Play mode. * Each time the PLAY button (P) is pressed, the TRK servo will open or 
Open/Close close. 


Play mode. Each time the STILL button ([]) is pressed, the player will switch between 
TRK servo closed. (Remote control the PLAY and STILL modes. 
key) 


SLDR REV SCAN Play mode. * Press and hold down the key. 

* With the TRK servo open, the pickup can be damaged if the SLD moves 
further inward than the read-in area on the disc. Do not allow the SLD to 
move further inward than the read-in area. 

— aa 


TILT Neutral Power switch ON. EDIT 


TILT Minus Play mode. : Press and hold down the key. 
TILT Servo OFF 

TILT Plus Play mode. : Press and hold down the key. 
TILT Servo OFF 

Screen Display Power switch ON. PGM Key 

ON/OFF 


Play mode. ‘In the PLAY mode, press the +10 key. (The player will standby for the 


frame no. entry.) 
LOAD Motor Tray open. 
Rotation Clockwise 
Counterclockwise 


* Use the numeric keys to enter the frame no. Then press the player's PLAY 
Table | - Key Operations (Test Mode) LDR300 


- Stop disc rotation. 
Play mode. * Open TRK servo. 
ll 





* Press and hold down the key. 

* With the TRKG servo open, the pickup can be damaged if the SLD moves 
further outward than the read-out area on the disc. Do not allow the SLD 
to move further outward than the read-out area. 










key to search. 
: After the search is completed, the player will return to the operation mode 
before the search was performed. 
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Function | Player Status | Key Operation | Remarks 


Open Tray Stop mode. 


Close Tray Tray open. | 


ey disc rotation. | 


- Starts up with the TRK servo open. 

Disc placement > - Starts up with tilt neutral. 

* The disc type (LD/CD/CDV) is determined when playback starts | 
at the SLDR position during Startup. 


sn Servo Play mode made. * Each time the PLAY button (P) is pressed. the TRK servo will 
sn Close y open or close. 


Play mode. *Each time the STILL button (JJ) is pressed. the player will 
| Remote contra switch between the PLAY and STILL modes. 
* Press and hold down the key. 
* With the TRK servo open. the pickup can be damaged if the 
SLDR REV SCAN |Play mode. SLD moves further inward than the lead-in area on the disc. 
Do not allow the SLD to move further inward than the lead- 
in area. 
* Press and hold down the key. 
>> - With the TRKG servo open. the pickup can be damaged if the 
SLDR FWD SCAN | Play mode. SLD moves further outward than the lead-out area on the disc. 
Do not allow the SLD to move further outward than the lead 
-out area. 


TILT Servo On RANDOM PLAY] SSCSC~“~*S~S*~“S~SCSCSSS 


Height Minus : 
TILT Servo OFF Stop mode. | | Press and hold down the key. 


Height Plus >>| * Press and hold down the key. 
TILT Servo OFF Stop mode. 


Screen Display 
ON / OFF Power switch ON. PGM key 


*In the PLAY mode, press the +10 key. 
(The player will standby for the frame no. entry.) 
_ - Use the numeric keys to enter the frame no. Then press the 
Frame Search Play mode. players PLAY key to search. 
- After the search is completed. the player will return to the 
Operation mode before the search was performed. 


Table 2 - Key Operation (Test Mode) PSLD40 





Play 


and tray closed. 




















Mechanical control IC PART NO. @ Remote control/Player key Reception data 










Tilt error display 
Tilt servo status 
TRK servo status 


© Mechanical loading position 


TRK OFF © SLD position 


ppeoi2 @ Key control IC PART NO. 


TV Screen Display 


© SLD position 


Faroe Tota. wae Search/Frame no. or Mechanism control IC no. 
A 


© Mechanical loading position 


r° Tilt error display 


Fig. 1 - TV Screen/Front Panel Displays (Test Mode) 


FL Display 
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TV Screen And Front Panel Displays 


An example of a typical TV screen and front panel (fluo- 
rescent) display is shown in Figure |. The TV display 
appears when the player is turned on. The front panel 
display appears after the first command is received dur- 
ing test mode. An explanation of each display follows. 


1. Mechanical Control IC Part No. 

The part number for IC80] (Main circuit board) is 
indicated on both the TV screen and the front panel dis- 
play. Example: part no. PDO07IA is displayed as 00711. 


2. Tilt Error Display/Tilt Servo Status 

The status of the tilt servo is indicated on the TV 
screen and front panel display. TV display information 
is coded as follows: 


T-X: XXX 


Tilt servo status: N - Neutral 
ON - Servo on 
OFF - Servo off 


Tilt error: 0 - Tilt — 
Tilt neutral 
F - Tilt + 
3. Tracking Servo Status 
The status of the tracking servo is indicated on the TV 
screen and is coded as follows: 


TRK XXX 


ON - Tracking servo on 
OFF - Tracking servo off 


CODE| FUNCTION |CODE|FUNCTION |CODE! FUNCTION 
F-SCAN 
R-SCAN 


°o 


CHP/FRM 


STP/OPN 
PLAY 
PAUSE 


1 
2 
3 
4 
5 
6 
7 
8 
9 


(POWON) 
(POWOFF) 
DOGT/ANL POWER 
rey AUD.MON 
TV/LOP +10 


| CODE JFUNCTION | CODE] FUNCTION 





4. Key Reception Data 

The code for keyboard commands (remote or front 
panel) is indicated on the TV screen and is coded as 
follows: 


K-XX 
— Refer to Table 3 


5. Slider Position 

Slider position is indicated on the TV screen and front 
panel display. TV display information is coded as 
follows: 


S-XXX 
CD - CD active area 
CDV - CDV active area 
LD - LD active area 


6. Mechanical Loading Position 

Mechanism position is indicated on the TV screen and 
front panel display. TV display information is coded as 
follows: 


M-X 
0 - Tray open 
| - Loading 
2 - Standing by 
3 - Clamped 
4 - Tilt minus 
5 - Tilt neutral 
6 - Tilt plus 
7 - Tilt limit 
7. Keyboard Control IC Part No. 
The part number for ICI1 (Display circuit board) is 
indicated on the TV screen. 


CODE! FUNCTION 
(CHAPT) R-STEP 
(FRAME) 

CHP/FRM F.SKIP 
SEARCH R-SKIP 
DISPLAY F-STEP 
CLEAR R-MULT] 
SPEED — 

SPEED + 

REP-A F-MULTI 
(2/RCH) 

(STEREO) 

(1/LCH) 

PROGRAM 


RANDOM 


(TEST) 
(ESC) 


Table 3 - Key Reception Data Coding 
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APPENDIX B 


PSLD40, LDR300 Laser diode output 
Confirmation. 

1. Remove the top cover and disc tray from unit. 
2. Place unit in the test mode. 


3. Connect a DVM across R714 for the LDR-300, R119 
for the PSLD-40. 


4. Without loading a disc into the player, place the 
player into the play mode. 


5. The DVM should indicate 675 mV DC +/-50mV. If 
laser power is not within this range adjust, VR1 for 
the proper level. 


CAUTION; The laser diode emits invisible infrared 
radiation, which is dangerous to the eyes. When servic- 
ing the laser disc player do not look directly into the 
laser lens. 
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APPENDIX C 


HOLDER LASER 
(202440) LENS 





Laser Lens Cleaning 


l. 


60 


Remove top cover and disc tray to gain access to the 
pickup assembly. 


. Secure laser lens position by placing holder (202440) 


on lens. 


Caution; The laser lens is mounted in the pickup 
assembly by the focus and tracking coils. 
Extreme caution must be taken when mov- 
ing, and handling the laser lens, to avoid 
damaging the coils. 


. With a cotton swab apply cleaning fluid (202441) to 


the laser lens, and dry. 
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APPENDIX D 
IC201 DIGITAL AUDIO DECODER 


PIN No.| SYMBOL DESCRIPTION 
a ey FCOR a ae Focus OK input terminal. This is used for the SENS output and the servo auto sequencer. 


2 |Fsw | Spindle motor’s output filter switching output. 


Spindle motor’s ON-OFF control output. 





Spindle motor’s servo control. 


H output when GFS undergoes sampling LH at 460 Hz. 


L output when there is L eight consecutive times. 


l 
pole Spindle motor’s servo control. 
0 
l 
Z 
0 


| 9 {vcoi =| 2 | Oscillation circuit input flock = 8.6436 MHz for the analog EFM PLL 
ery || _ | TEST pin. Normally GND. 








l 
pe | VPCO ole PLL charge pump output for variable pitch. 
0 


ee io ee Clock input fe center = 16.9344MHz from the variable pitch external VCO. 
| 18 |Filo  |O/] A Filter output (analog) for master PLL (slave = digital PLL). 
ae ee ae ae Filter input for the master PLL. 


l 
ja lio  jolz Charge pump output for the master PLL. 
0 


| 21 favs |_| Analog GND. 
CLTV ae VCO control voltage input for the master PLL. 


AVDD |__| Analog power supply (+5 V). 


| 24 [RF | oF | EFM input after asymmetry correction. 
TEST | 1 | Tobe GND. 
TEST | 1 | To be GND. 


ASYO EFM full-swing output. 


TEST | 1 | To be GND. 
a NCS | | a ne 
PSSL we Audio data output mode switching input. “L” series output. Parallel output with “H”’. 


30 
WDCK lo D/A interface for the 48-bit slot. Word clock f = 2Fs. 
LRCK rok D/A interface for the 48-bit slot. LR clock f = Fs. 


Power supply (+5V) 


(33 [vp | 
DAI6 fone DA16 (MSB) output when PSSL = 1.48 slot serial data (25’ COMP) when PSSL = 0. 


3s fous = fof bo DAI5 output when PSSL = 1.48-bit slot bit clock when PSSL = 0. 
36 joss = fof bo DA14 output when PSSL = 1.64-bit slot serial data 25’COMP LSB first when PSSL = 0. 
37. =| DAI3 DA13 output when PSSL = 1.64-bit slot bit clock when PSSL = 0. 
Pr foae of [eno ahe r= Lot Raber 
> fou [0] [ntomesha rt = crrowvhnRSe =O 
ra [ove [of [oes = Aoramwemes =e 
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IC201 DIGITAL AUDIO DECODER (CONT.) 





PIN No.| SYMBOL DESCRIPTION 
DAO09 foe DA10 output when PSSL = 1. XPLCK output when PSSL = 0. 
DA08 foie DAO8 output when PSSL = 1. GFS output when PSSL = 0. 

DAO7 foe DAO7 output when PSSL = 1. RFCK output when PSSL = 0. 
DA06 fone DA06 output when PSSL = 1. C2PO0 output when PSSL = 0. 
DAOS Poa DAOS output when PSSL = 1. XRAOF output when PSSL = 0. 
DA04 Fou) DA04 output when PSSL = |. MNT3 output when PSSL = 0. 
DAO3 fof it DAO3 output when PSSL = |. MNT2 output when PSSL = 0. 
DAO2 Fok DAO2 output when PSSI = 1. MNT1 output when PSSL = 0. 
DAO1 fone DAO! output when PSSL = 1. MNTO output when PSSL = 0. 
APTR Fora Aperture correction control output. ““H” for the R ch. 

APTL fo Aperture correction control output. ““H” for the L ch. 

Vss ae cipe eeee  eeeeeeeeeeee 
| 53 |xXTAi =| sd «*d 16.9344 MHz or 33.8688 MHz Xtal oscillation circuit input. 

XTAO eee 16.9344 MHz or 33.8688 MHz Xtal oscillation circuit output. 
XTSL ei 

2/3 divided ouput of the Xtal oscillation. Fixed during variable pitch. 


4.2336 MHz output. Changes during variable pitch. 
19.9344 MHz output. Changes during variable pitch. 


Digital OUT ON/OFF control. ON when “H”, and OFF when “L”. 


= 
o 
© 


Ww 
oo 
) 
On 
<= 


: 


Digital OUT output terminal. 


‘“H” output when the playback disc has emphasis. ““L” output when it has no emphasis. 


Wirte frame clock output 
‘*H” output when the subcode sync SO or SI is detected. 


ie) \O 
tT) 

i 7 

A} s 

— | = 


Sub P — W code and serial output 


a For SBSO lead out. External clock input. 


SubQ 80-bit and PCM peak data 16-bit output 


ee External clock input for SQSO lead out. 
| 1 | Mute with “H”, and cancel with “L”. 


Fs SENS output. Sent to the CPU. 


System reset. Reset when “L”’. 


Serial data input from the CPU 
Serial data from the CPU is latched with the latch input shutdown 


a) 
~] 


jj} )~ ~J ON 


SENS 


XRST 
DATA 
XLAT 

D 


~~] 


Power supply input (+5V). 
From the CPU, serial data transfer clock input. 


Oo 


QD ey) 
|e </2) |B 
= x 


p< 


SEIN 
76 | CNIN 


From the SSP, SENSE input. 
Track jump count signal input. 


77 ~|DATO 


Serial data output to the SSP. 
Serial data latch output to the SSP. Latched during shutdown 
SP serial data transfer clock output. 


Mirror signal input. Used with the auto sequencer for jumps exceeding 128 tracks. 


78 =| XLTO 


79 LKO 





ON 
ho 
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APPENDIX E 
ICIIT MODE CONTROL MICROPROCESSOR 


PIN No.| | SYMBOL DESCRIPTION 
| 1 [Vdd Power supply input (5V 


ca 
Pe ae 
a Ree 
No connection 


FL lighting timing output 


“H”: ON, “L”: OFF 


= XO [00 [ION |r | & [GO [RO 





| 18 | VDISP | 1 | FL display power supply input (—30V 
oi 


Eo ae 
ee 





| 24 |e |: | FL lighting segment output 
Ss “H": ON, “L": OFF 


LAST MEMORY) g/ LED lighting output. ““H”: ON, “L”: OFF 

Power ON/OFF “H”: ON, “L”: OFF 

V0 
Resetimput 


X SCK 

(SOnaL 
RESET 
SELIR 
SHAKE 

| sd f 
(a No connection 
‘KSO. 
KSI 
‘KS4 


ao 


pS 


alu |uiur lulu ns |p Ww 


\© |00 |~] 
Zz 
WwW 


« « * 


Serial communication acceptance output 


Kee 
Key scan output 
“HH” ON, “L*: OFF 
aoe 
ne 
ae 


Key data input 


“H”: ON, “L”: OFF 


GND (Not used. 


= Oscillator (6.0MHz) 
| 64 63 
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APPENDIX F 
IC801 MECHANICAL CONTROL MICROPROCESSOR 


PIN No.| | SYMBOL DESCRIPTION 
Poa lve t—<i‘“‘<‘z*;*i‘i: Power supply connection (+ 5V) 


cc 
Analog audio switching signal output terminal. Digital audio is controlled by IC201 (CXD2500Q). 


| 3 [sr 
| 4 |HEIGHT UP PLSD-40 Height motor control 
HEIGHT DOWN 
Digital/analog audio switching signal output terminal. 
X DIGITAL This signal switches the signal which is ouput to LINE OUT and HEADPHONE. 
When “H”, analog audio. When “L”, digital audio 


XLDP RF modulator switching signal output terminal. 
aS ae Analog audio CX noise reduction switching signal output terminal. 


} 9 |LDON Laser diode ON/OFF control signal output terminal. When “H” Laser diode ON. When “L” Laser diode OFE 


| 10 MUTE Audio system mute control signal output terminal. When “L”, MUTE OFE When “H”’, MUTE ON. 
| 11 | NPC LATCH Digital filter IC (IC202: SM5840AP) control latch signal output terminal. 


es Tilt sensor output signal input terminal. (Analog signal) 
Poe aeRO PLSD-40 slider position dection 
PLSD-40 P 





GFS CD (EFM signal) frame lock signal input terminal. (IC201: Connected to pin 12 of CXKD2500Q) When “H”’, OK. 





When “L”, NG. 


14 |XLAT2 | _© |1C201 CXD2500Q control latch signal outputterming, 
p15 [siz T1201. CXD2500Q subcode data input terminal 
/ 16 [soz 








Mode Control IC (IC1 1: PDBO17) data transmission handshake signal terminal. This terminal is a bidirectional data 
SHAKE V/O | line. It transmits the timing for the data transfer after the respective microcomputr switches between the output or 


input mode. 
si 


[20 [so..-—————C«dL Cs Mode Control IC data transmission data I/O terminal. SCK1 (pin 21) will be set to the input mode when there is no 


communications with the Mode Control IC. 
SCK1 


Tracking error zero cross signal input terminal. This signal monitors the tracking error signal. During track count 
T.CROSS Saar ‘ é 
search, this signal is counted and the slider motor 1s controlled. 


2 fo 
23. |SCOR Subcode sync signal input terminal. When this signal is “H”, the subcode signal is input from 1201 (CXD2500Q). 
The disc’s playback status is also monitored through the existence or no-existence of the signal. 
SENS 1C901 (HD49403) SPDL servo status monitor signal input terminal. 


XTBCHLD During TBC servo jump, it is the correction signal output terminal. During a special playback of CAV disc, the signal 
becomes “L” when there is track jumping. After V sync and a fixed time period, it becomes “H”’. 


fuse fr Playback vertical synchronization signal input terminal for LD/CDV. The IC basically operates while in 
26 =| V-Sync 


syncrhonization with this signal. (Trailing edge input) During a special playback mode for a CAV, the signal is the 


standard for producing the jump training. It is “L” during vertical synchronization. 
8 | XRESET ie Reset signal input terminal. When “L”, RESET. When “H’’, Normal operation. 










XIN 9MHz clock oscillation input terminal. 


XOUT 


9MHz clock oscillation output terminal. 
Unused 
D. 


wilwiwlry [ry [rm 
Q 
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IC801 MECHANICAL CONTROL MICROPROCESSOR CONT. 
pINNe] SYMBOL [0[—S=~—SSS~S—CSSSCRPTINN SS 


33__ | PARK2 The pickup position detection switch input terminals. Being a switch input for mechanism position detection, it 
4 PARK] detects the pickup’s position. 


FOCUS LOCK 
1080/2080 Mechanism controller mode switching input terminal. 


Spindle motor FG signal switching input terminal. 





Focus servo lock signal input terminal. It is used for focus servo lock detection. When “L”, OK. When “H”’, NG. 


On 


DATA 
Hsync 
Vsync 


PHILIPS code decoder input terminal built-in in the mechanism controller. 


CAV/CLV switching signal output terminal. (IC201: Connected to pin 17 of PASO1O, it is used as the video NR 
switching signal.) 


CLVSCAN pale Goal scan mode signal output terminal. When CLVSCAN is “L”, SCANV (pin 44) is inserted to the 


SIDE A/B | O | PLSO-40 SIDE A/B 
SCANV Pseudo V sync signal output terminal for the CLV V sync scan. 


XVSQ Blue back switching signal output terminal for the video output. 
When “H”, playback video. When ‘“L”’, blue back. 


45 
XRFCORR RF correction switching signal output terminal. 
(Connected to IC201 PASO10 pin 52) ““H” at the outer periphery of the CAV. 
H LOAD PLSD-40 loading motor contro! 
| 48 | V LOAD 


) 49 |ccw Loading/tilt motor rotation direction control signal output terminal. 


Oo | oo |~] a, 
QO ps 











The motor’s rotational direction and brake mode are selected by pins 49 and 50. 
Pin 49: Counterclockwise. Pin 50: clockwise. 
Loading/tilt motor operation speed switching signal output terminal. When it is switched to the loading mode, high- 
51 |SLOW speed opration will take effect. During tilt operation, low-speed operation will take effect. When “L”, low-speed. 
When “H”, high-speed. 
J. TRIG Track jump signal output terminal. 
FTSSCAN Signal output terminal for tracking servo stabilization. Normally, it will be HI-Z in the input mode. 





Tracking servo operation control signal output terminal. This signal backs up the ON/OFF of the tracking servo 
54 | TOFF operation. 
When “L”, ON. When “H”, OFF 


Servo equalizer switching signal output terminal. This is switched according to the disc to be played. 
XLD MODE q B Sig P & em 


Series signal output terminal for the FTS servo IC (IC601: HA11529), the SPDL/TBC servo IC (IC901:HD49403), 
and the digital filter IC (IC202: SMS840AP). 


57 SO3 
SCLK3 The series signals of these three ICs are the same. The are distinguished by pin 1] (NPCLAT) and pin 59 (LATCH3). 


LATCH3 Latch signal output terminal for the FTS servo and the SPDL servo. 
60 |WIN, 

PLSD-40 tray position dect. 
_ 61 [HOUT 


SW! 


62 
Loading/tilt position detection switch input terminals. 
64 |Sw3 








65 
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APPENDIX G 
IC601 SERVO CONTROLLER 


Pin Function 
Veo = 5¥ 


7 


Gd 


Current setting terminal for TRKG actuator brake 
E 
TRKG RTN input: TRKG RTN input for SLDR servo. 
SLDR servo amp output: During play, the SLDR motor is PWM driven and at that time this pin becomes the window comparator input. 


SLDR drive signal output during play or when high speed slider is in operation. 
SLDR drive signal output when SLDR in operating at low or mid speeds. 
Capacitor connected pin for setting the slope of the reference triangular wave for the SLDR motor PWM drive during play. 


2 
3 
5 
2 
13 





20 
21 
22 
25 
24 
25 
26 





J-TRIG input: Triggered at startup. “Low” under normal operating conditions. 


28 RESET input: 





LATCH input: Serial interface bus to the system CPU. (pins 29,30,31) Data is latched on the trailing edge. 
SDATA input: 8-bit serial command data input. 


Soo 


0 
CLK input: clock for serial data transmission. 
OOkHz input: internal logic clock input. About 450 KHz. 
3 TEST pin: Normal state is “Low”. (Not used.) 
4 


fd | Gd | Ge | Go 
tN | — 


Pin for setting the injection current used by internal I°L logic. 

Capacitor connected pin for setting the lens UP/DOWN cycle when FOCS ON is activated. 

Drive voltage output for lens UP/DOWN. 

FOCS ERROR amp output: FOCS servo phase compensation is connected between pins 38 and 39. 
FOCS ERROR amp LD input. 

FOCS ERROR amp CD input. 

Pin with connected offset adjustment VR that uses the uninverted FOCS Error amp input. 


Sod 


36 
a7 
8 
9 


fad | Sd 


nN i) _ 


Op amp output for FOCS gain control. (Not used.) 
Vec: +5V 


42 


nN 
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APPENDIX H 
IC 901 TIME BASE CORRECTION SERVO 


SYMBOL 
SDAT 
SCLK 
LACH 


DESCRIPTION 
input from CPU. 


ty 


Serial data latch pulse input from CPU. 
IC internal state sense output. High-impedance when not selected. 


wa 


STOP Spindle motor ON signal output. 


a Spindle motor decelerating signal output (brush motor). Torque generation signal output (2-phase). 
Reference HD signal output. 

4 fsc reference signal output. 

4 fsc reference signal input. 

Test pin (OV). 

System reset signal input “L” = reset. 

GND for ditigal circuits (OV). 

GND for analog circuits (OV). 


Burst signal input (AC-coupled). 


if ) mim 
eS # \s 
o> 1: 
= a | 
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gq 99 QD 
3 2 —~ 
p & eS 
~ 0 « 
So Ww 
Es = 
Ze s 
mS ee: 
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gS ) 
> =. 
< 
o 
o 
o 
ga 
o 


te 


~A is 
BiB 2 IBZ \Z1=|S| § 
olo|7I717|o <| ¢ 


= 


—_— | — 
Lo) ed iw) 


AP10 Op-amp | output (burst signal time-axis error output). 

LPF capacitor pin for HD/FG signal time-axis error smoothing. 
AP20 
AP31 
AP30 
AP41 
AP40 
SW30 
APS] 
AVDD 
Sw4l 
VREF 
BUER 
APSO 
LPFC 
CDER 
VRMP 


a”) 
wo 


Op-amp 2 output (burst signal time-axis error output). 
Op-amp 3 invert input. 

Op-amp 3 invert output. 

Op-amp 4 invert input. 

Op-amp 4 output (for CCD circuit phase compensation). 
Analog switch 3 output (HD/FG control select). 
Op-amp 5 invert input 


Power supply for analog circuits (5V). 


Analog switch 4 (to discharge capacitor). 


NINN] w/w NY |e _ 
“LA || & [ww lh] — | © ~J 


Reference power supply (Op-amp reference voltage: 2.5V). 


LPF capacitor pin for burst signal time-axis error smoothing. 
Op-amp 5 output (for phase compensation of spindle motor circuits). 


Wi ht [hb 


LPF capacitor pin for gain control. 
CD mode spindle motor control signal input. 
Lamp signal input for PWM. 


Z 
S 


T) 


Spindle motor pin voltage feedback input 
OFAD 
DVDD 
SYNC 


Op-amp offset adjustment input. 

Power supply for digital circuits (SV). 

Composite sync signal input (digital signal). 

Reference HD signal input. Normally connected to RHDO (pin 8). 
FG input (digital signal). 

Clock signal output for FTS. (447kHz) 

2 fsc clock signal output. 


CLK 
2FSC 
FSC 
PBHD 


fsc clock signal output. 


> 
to 


wo | | | Go | Ge | Go | Go | Go | Go 


Playback HD signal output (after dropout compensation). 


ON 
~] 
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